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On Urinary Litliiasis in OliiMIiood. 

By 

C. C. WINKEL SMITH, M. D. 


In connexion with the compilation of a material of urinary 
calculi in children treated at Copenhagen hospitals since 1929, a 
review of the literature revealed that a more exhaustive survey 
of the subject probably would be justifiable. From Europe no 
such survey seems to exist, and since Collins published his report 
in 1924 a review of the subject does not appear to have come from 
America either, so even in his paper recent years’ contribution 
to the subject is lacking. 

• The following is an attempt at forming a comprehensive view 
of the clinical features of urinary lithiasis during childhood on 
the basis of especially the more recent literature, taldng special 
regard to the purely practical question as to whether the indica- 
tions for treatment, primarily the operative indications, in case 
of the adult may be directly applied to the child. 

Incidence. 

In Europe as well as in America minary lithiasis in children is 
considered to be an uncommon disease. In Eeer’s ‘'Kinderlcranlc- 
heiten” 1942 Noeggerath thus points out that calculi in the 
urinary tract of children occur but rarely and are of insignificant 
clinical importance. On the basis of bis investigations into the 
incidence of lithiasis in Sweden, Hellstrom arrived at the same 
result, finding that out of 750 cases of urinary calculi observed 
during the period 19 11' — 1934 only 5 were chilien below the age' 
of 10, and that out of 40 000 patients treated at Goteborgs Barn- 
sjukhus (The Gothenburg Children’s Hospital) during the years 
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from 1911 — 1930 only 17 cases were classed under the diagnosis of 
concretion of the urinary tract and only 9 of them were absolutely 
certain. 

In the case of the adult lithiasis we are aware of the fact that 
the incidence of calculi in the urinary tract is dependent on certain 
external conditions. There are thus localities and countries where 
lithiasis is essentially endemic like Russia, Asia, especially China, 
and the Balkans. The factor of time also plays in, periods- of 
frequency alternating with infrequency. 

According to the literature the same thing seems to apply to 
calculi in childhood, and it is strange to see to what great extent 
the lesion appears to have alternated between the countries and 
between the various periods within the same country. 

In France e. g. Civiale reported that from the middle of the 
last century not less than 45 per cent of 5 900 cases of stone occurr- 
ed in children below the age of 15. By the post-mortem study of 
600 children Comby foruid stones in no less than 100. 

In England, Thompson during approximately the same period 
found that 1 028 of 1 827 patients operated upon for bladder 
stones were below the age of 17, and an English statistical report 
by Peo-ut reveals that 40 per cent of all patients -with urinary 
calculi were below 10 years. 

And lastly, from Hungary v. Bokay about the turn of the cen- 
tury reported a material of 1836 cases of calculi in children. 

In contrast to the above, recent literature from the same coun- 
tries indicates that lithiasis in children is far from being a frequent 
lesion. In France, Rapin reporting 2 cases of his own in 1911, could 
only collect 39 cases by inquiries of his colleagues, and part of 
them were only demonstrated on autopsy. Chabvin only obtained 
45 cases. The reports of the last 20' — 30 y’-ears have been scanty 
and mostly in the form of case histories (Andee, Leeeboullet, 
Lepoetee, Nobecoeet). It also appears from a report byMAEiON 
from 1934 that at any rate a very small percentage of calculi 
occurs in childhood, and at the same time Paisseae and Rambling 
in “Traite de medicine des enfants” 1934 come to the conclusion 
that stones in childhood actually are disappearing. 

From England too, recent years only have yielded sparse case 
reports as f. inst. by Olleeenshaw in 1913, Wiles in 1930, and 
Thosias & Redda in 1931. In “Surgery of Childhood” 1926 
Feazee writes that calculi do occur in childhood, without giving 
the impression of being a particularly common disease, whereas 
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CoLLis in "DiseasBs of Infancy and Cliildliood in 1938 considers 
calculi in cHldhood to be quite a frequent occurrence. 

In Germany the clinical literature on litliiasis in cliildliood is 
remarkably scarce wben considering that on the basis of a large 
autopsy material from Breslau, Ponrick in 1911 could establish 
that lithiasis during infancy was surprisingly common in Ger- 
many. At the same time and from the same period of time J oseph 
reports 40 oases of calculi in infants below 2 years of age, also 
demonstrated on autopsy. Nevertheless the more recent contribu- 
tions consist of case reports (Ebert 1912, Konig 1922, Stohr 
1928, Ulmer 1928, Dietrich 1934, Szenthe 1939) and in a long 
report on renal calculi in 1922 Israel only just mentions that cal- 
culi may he encountered in children, but does not further discuss 
the frequency of the lesion. In 1934 Noeggbraih finally states 
that he has not met a single case of calculi in children for the last 
17 vears. 

In opposition to the above, Dbachter in “Chirurgie des Kinder- 
alters” (Ppaundler-Schlossisiann) in 1930 points out that lithi- 
asis in childhood is far more common in Germany than the litera- 
ture lets suppose, a view which also finds its spokesman in Dietrich. 

In North-America lithiasis in childhood does not seem to be 
particularly common, but does occur from time to time spread all 
over the States. As a result of 600 autopsies on children in 1913 
Collins found that calculi are quite a frequent occurrence in 
early childhood, and a series of large works: Thomas and Tanner 
in 1922 with 203 cases, Campbell in 1930 with 30 cases, and 
Kretschmer in 1935 with 21 cases, besides a number of case 
reports by Hill & Stevens 1920, Thursfibld 1921, Hinnmann 
1921, Brown 1927, Butterfield 1930, and Schoneield 1935 
serves to illustrate the ever increasing interest in the question 
and indicates that lithiasis in childhood is far from being a rare 
disease in the U. S. A. 

The Scandinavian literature on the subject is sparse. In Den- 
mark individual cases have been reported by Hirschsprung and 
Salomonsen. In 1923 Christensen reported a material of 16 
children with urinary lithiasis from Dronning Louises Borne- 
hospital (Queen Louise’s Children’s Hospital) from the period 
1850—1923, and Johannesen in his thesis (1926) on pyuria in 
children reported 4 cases of calculi in children, a couple of which 
cases also are included in a material published in another con- 
nexion by Bovsing. 
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In Sweden, Sven Johannsson (1921) reported 2 cases of cal- 
culi in children (boys) of 10 and 11 and at the same time reviewed 
the very scanty earlier Swedish literature on the subject. Apart 
from a single case contained in Collet’s thesis (1919) Norway 
only seems to be represented by Sundal’s work on “Kroniske 
pyurier hos born” (Chronic pyuria in children) from 1935 which 
includes 4 cases of urinary lithiasis in children. 

On the whole the literature of recent years represents the general 
opinion that lithiasis in childhood does occm’, but not often. At 
the same time, however, it strikes one that the more recent reports 
repeatedlj^ emphasize that findings of calculi in early life are prob- 
ably a far more common occurrence than ordinarily assumed, and 
that a large number of the calculi demonstrated during youth 
date back from childhood. This view does not, however, seem 
to prevail in the Scandinavian countries, where lithiasis still 
appears to be considered a rare and purel}^ sporadic disease of no 
importance in the daily clinical practice. 

Location of the Calculi 

As to the location of the calculi the reports reveal considerable 
divergencies. Thompson’s 1028 cases were exclusively bladder 
stones, and among 1836 cases v. Bokay found 1319 bladder stones, 
508 urethral, and only 9 renal stones. In Sweden Peeman found 
that during the period 1871 — 1890 4 children had been operated 
upon for renal stones and 20 for bladder stones. Among his mate- 
rial of 3 492 cases reported in 1921, 25 per cent of which were 
children, Thompson found 2 962 bladder stones, 409 urethral, 
and only 5 renal stones. Among 203 patients Thomas and Tannee 
reported that 57 per cent were bladder stones and 12 per cent 
urethral stones, so that no less than 69 per cent of the stones have 
passed down to the bladder before they are diagnosed. Out of 31 
patients Campbell found 23 cases of renal stones, 4 urethral, and 
4 bladder stones, and 3 cases of stones of multiple locations. 
Pinally Neetschmee reporting 21 cases found 6 renal stones, 
3 urethral, and 7 bladder stones. 5 patients had several stones 
at the same time in the kidney, ureter, or bladder. Keetschmee 
is of the opinion that the rather frequent occurrence of stones of 
multiple locations is a peculiarity of lithiasis in childhood. His 
22.8 per cent quite well correspond to Raein’s 25 per cent of 
multiple stones in the urinary tract out of 39 cases. In this respect 



TJRINAEY LITHIASIS IN CHILPHOOD. 0 

litHasis in children differs clinically from the adult lithiasis, where 

multiple calculi are less common. 

Judging from the literature one must be prepared to encounter 
more cases of multiple calculi in several organs at the same time 
in children than in adults. Furthermore, quite special attention 
seems to be due to the lower urinary tract (bladder and urethra) 
where up to 60- — 70 per cent of the calculi can be expected to be 
found during childhood. 


Age. 

Stones in the urinary tract appear to occur all through child- 
hood, even from infancy. Langenbeck found a bladder stone in 
a 6 months fetus, and Bayer reported 2 cases of stones in fetuses 
of 6 and 8 months. Brendel found stones in 2 babies who had 
died 2 days after birth, and further Bayer has reported 3 cases 
of stones in newborn infants from 1 — 8 days old and 5 cases in 
infants from 3' — 12 months. From autopsy materials both J oserh 
and Poneick found that lithiasis in childhood is most common 
during infancy up to the age of 2. In Bafin’s material of 39 
children, however, all ages were represented, 5 between 1 — 5 
years, and the majority between 5 — ^10, whereas Thomas’ and 
Tanner’s cases are evenly distributed over all ages with an average 
age of 7.8 years. Kretschmer’s 21 cases also shoiA^ed an even 
distribution, while Campbell arrived at an average of 8 years in 
a material of 13 living children. 

Thus opinions as to the time of the occurrence of lithiasis in 
childhood apparently are divergent, but actually no certain con- 
clusion can be drawn from the above-mentioned statements. 
Both Joseph’s and Ponfick’s materials are derived from autop- 
sies, and therefore are picked, only comprising the lethal cases 
with no clinical paralell, and on the other hand Bafin’s, Tho- 
mas’ and Tanner’s, and other authors’ statements of age only 
express the time of the diagnosis, neither taking into account the 
duration of the symptoms before the diagnosis nor the possibility 
of a symptomfree lithiasis of long standing. Kretschmer, how- 
ever, does give due regard to this question, and it appears from 
his report that in several cases calculi have been present for 
years before the diagnosis, in one case for 8 years and in 8 cases 
from 1—3 years. Charvin and Monsseaij, reporting 38 cases 
found that on an average symptoms had been present for 9.7 
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years before tbe diagnosis was established. The frequently large 
size of the stones when diagnosed also seems to indicate that they 
have existed for years and that their formation dates years back 
in time. 

Etiology. 

The age of the child at the onset of the litliiasis now leads to the 
question as to the etiology of the stone formation, and in this 
connexion attention has mostl)’' been directed to infancy during 
which uric acid infarcts are found in the kidneys. 

In Denmark Salomonsen (1859) and in Germany Virchow 
among others have demonstrated that the newborn Iddney very 
frequently precipitates already grossly visible uric acid crystals 
which radiate from the iiapillae through the pyramids, by ViR' 
CHOW called uric acid infarcts. Presumably this is due to a sudden, 
very considerable production of uric acid through the kidneys 
during the first days of life which as a rule rapidly decreases in 
the course of a few weeks, but may be encountered up to the age 
of six months. Several authors {inter alii Ponfick, Rovsing, 
Kuster) think that these deposits may be retained in the renal 
ducts and become nuclei for the formation of actual concre- 
tion. 

Objections have been raised against this opinion from several 
quarters. On post-mortem study of 40 children up to 2 years of 
age Joseph only found uric acid infarcts in 3, and therefore did 
not consider them to be of any importance to the stone formation. 
Ronig reports a patient who at the age of 11 months spontaneously 
voided a calculus consisting of calcium carbonate, and later, at 
the age of 17, had 14 phosphate-carbonate stones removed from 
one Iddney, without either time traces of uric acid being demon- 
strable in the stones, so he too points out that the uric acid in- 
farct need not always be the explanation of stone formation in 
childhood. 

The remaining factors that have been discussed as causes of 
stone formation in childhood like avitaminosis, infection, urinary 
stasis, hypercalcemia, and physico-chemical changes in the urine 
do not seem to have been further elucidated in the reports on 
urinary calculi in children, for which reason the question will not 
be further dealt with here. 
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Anomalies of the Urinary Tract in Connexion 
nltli Calculi. 

On account of the not infrequent combination of stone and 
anomaly, congenital anomalies as a predisposition to calculus 
formation in the urinary tract have been discussed, but almost 
exclusively by American authors. The matter is, however, not 
only of theoretical, pathogenic, but also of practical interest 
owing to the fact that the combination stone-anomaly sometimes 
can influence the prognosis as well as the extent of the interven- 
tion necessary in the individual case. 

Let me, however, at once emphasize that some vagueness seems 
to prevail regarding the terminology of the subject. Some authors 
exclusively apply the term anomaly to the changes in the urinary 
tract considered to be actually congenital, whereas others use the 
word indiscriminately meaning actual congenital changes as well 
as various morphological changes which just as well might have 
arisen at a later date in consequence of external influence. The 
term megalo-ureter thus by some is used indiscriminately barely 
designating a large ureter taking no regard to the cause, be it 
stone, stricture, ureterocele, or similar lesions, or a primary, 
congenital anomaly. Others, no doubt correctly, reserve the term 
megalo-ureter for the primary cases, which is of importance, not 
only from an etiological, but first and foremost from a therapeutic 
point of view. One ought not to be content mth the purely symp- 
tomatic diagnosis of megalo-ureter, without trying to distinguish 
between the large, secondary dilatations, the cause of which fre- 
quently may be eliminated by operation, from the primary 
dilatations, the treatment of which is more problematic. This 
distinction in the terminology has, as far as possible, been adhered 
to in the present paper. 

Anomalies of the urinary tract are no rarity. On the contrary 
various post-mortem materials contain from 2 to 13 per cent devia- 
tions from normal conditions. Not all of these anomalies are of 
actual importance to the pathology, but several not infrequent 
changes like stricture in various parts of the efferent ducts, forma- 
tion of valves, primary dilatations, double ureters and Iddneys, 
congenital obstructions of the bladder neck, unilateral aplasia, 
etc. seem, according to recent investigations (Campbell, Hun- 
NER, Hymann et alii), to play no small part in the urinary patho- 
logy, especially in childhood. 
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The most noteworthy changes in this connexion are in part the 
strictures and in part the congenital, primary dilatations in rela- 
tion to minary calculi. Some authors consider strictures and pos- 
sible dilatations as a secondary consequence of the lithiasis, but 
others hold that strictures and possible dilatations should be inter- 
preted as primary, maybe congenital anomalies with the calculi 
as a secondary complication. 

Primary congenital strictures in the various parts of the ureters 
have been encountered on autopsy by Motzpeldt, Roschee, 
Bugbee and Wollstein, Biglee, Soheeibee, and others, and 
clinically demonstrated by Keetschmee, Huenee, Campbell, 
Hvmaee, Meetz and others. Congenital dilatations are known 
from autopsy (Bugbee and Wollstein et al.) as well as clinical 
experience, being described by Legueu and Papin, Gayet and 
Rousset, Caulk, Leyh and others under various names like 
megalo-ureter, hydro-ureter ■ — congenital hydronephrosis — 
beance de T orifice. 

Whether these morphological changes are primary, congenital 
or not will not be dwelt on here, although there hardly can be 
any doubt that part of them at any rate must be considered as 
being of congenital origin. In Scandinavia, Sundal in 1935 among 
others discussed the question. In this connexion a confirmation or 
a repudiation is required of the matter as to whether stones in 
relation to these anomalies are a common finding, and in this 
respect the literature seems to abund 'svith possibilities; There are 
cases of anomalies alone as well as stones alone, and finally the 
combination of stones and anomalies. 

As regards the isolated anomalies, Campbell by a post-mortem 
study of children found 95 cases of ureteral stricture without any 
stones at all, and by a clinical study of 258 ureteral strictures only 
4 cases of stones. In a material from v. Liohtenbeeg’s depart- 
ment of 128 cases of anomalies in children Schmutte found 20 
per cent ureteral strictures without stone formation. Meetz 
found no stones in 20 cases of congenital anomalies in children 
comprising ureteral strictures, primary dilatation, and uretero- 
cele. KIeetschmee had 4 cases of strictures in the lower ureteral 
region without stones, and IIyi.iann 10 cases of hydronephrosis 
caused by strictures, and finally Abeahamsen has reported 4 
cases of children with ureteral stricture without stones. The above 
is only a small extract of the gradually rapidly increasing litera- 
ture on the clinical importance of the ureteral strictures. 
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Beports on tlie primar)^ liydro-megaio-m'etex do not either con- 
tain references to observations indicating an attendant stone 
formation in the upper urinary tract. Escat in this respect differs 
from other authors in reporting 9 cases of a so-called megalo- 
ureter accompanied by stone formation, but his diagnosis has been 
justly criticized by Payet and Bousset and Elansky who point 
out that these children have neither been subjected to cystoscopy 
nor cystography so that they cannot be distinguished from cases 
of primary lithiasis with secondary ureteral atony. 

While a large number of authors have not found stone forma- 
tion attending demonstrable anomalies, stones are just as often 
encountered in the urinary tract uuthout anomalies being demon- 
strable. Anomalies are not mentioned in any of Thomas’ and 
Tanner’s 203 cases. Among Kretschmer’s 21 cases 16 revealed 
no signs of anomalies and the latter were not either demonstrable 
in a long series of case reports (Andre, Brown, Butterfield, 
Dietrich, Ebert, Hamm, Hill and Stevens, Konig, Sven 
J oHANNssoN and many others). 

Quite especial interest attaches to the third possibility, a com- 
bination of stones and anomalies, which has been described 
several times. In an 18 month old infant Hinnmann found a 
stone in the left kidney and a stricture in the uretero-pehdc junc- 
ture, and in another 18 month old infant Burstein found a ureteral 
stone lodged astride a Y-formed ureter. Szenthe reports a case 
of a boy of 11 with a pelvic stone and a stricture in the uretero- 
pelvic juncture. By constantly controlling 101 cases of ureteral 
stricture Hunner could demonstrate 9 cases of secondary stone 
formation, and elsewhere he reports 2 cases of children, one aged 
23/^ years with a bilateral stricture in the lower part of the ureter 
and stone formation in both kidneys, and the other, aged 7, 
with a bilateral ureteral stricture, bilateral hydronephrosis, and 
stone in right kidney. Kretschmer found aberrant vessels in one 
case of renal stone, vesical stone complicated by a sphincteral 
sclerosis in 2 cases, and 1 case of simultaneous valve-like forma- 
tions in the urethra. Campbell reviewing 30 cases of lithiasis in 
childhood, points out that cases of demonstrable stones as a rule 
also reveal strictures somewhere in the urinary tract below the 
stones. In this country Abrahamsen has published a case of urete- 
ral stone -}- stricture, but in this case it is hardly possible to decide 
which is primary, stone or stricture. 

The above does not lead to any certain conclusion as to anoma- 
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lies in relation to stones in the nrinarj^ tract, but it seems evident 
that stones in these regions are no rare occurrence without any 
anomalies at all being demonstrable, just as the reverse, easily 
demonstrable anomalies -without attendant stone formation, occurs 
quite often. This, however, leaves a certain percentage revealing 
stones -with simultaneous morphological changes of the urinary 
tract, like stricture or dilatation. Some of these strictures or 
dilatations may easily be explained as sequels of stones (secondary 
hydronephrosis) -ft'hereas others as e. g. stricture in the first year 
of life probably must be considered as a primary, congenital ano- 
maly preceding the attendant stone. In these cases stasis possibly 
contributes to promote the stone formation, although e. g. Boe- 
MiNGHAUS completely repudiates the influence of urinary stasis 
on stone formation. His view is that the reduced renal function 
and the lacldng capacity of concentration is of such influence on 
the composition of the urine as to exclude stone formation. Accord- 
ing to him this accounts for the extreme rarity of encountering 
stone formation in case of hydronephrosis. 

But despite the continued vagueness concerning the etiological 
relation between anomalies and stones in the ui-inary tract, their 
not infrequent simultaneous occurrence entails a duty to keep the 
congenital anomaly in mind whenever encountering stones in 
children. Diagnosis as well as treatment should not only be based 
on the lithiasis j)roper, but the physician should also try to dis- 
cover the concurrent existence of anomalies which, if present, 
must be taken into account when contemplating the extent of 
the intervention. 


Symptoms and Diagnosis. 

The symptomatology during childhood does not seem to differ 
essentially from that in later life. It appears in the same manner 
with pain, hematuria, urinary frequency, painful urination, now 
and then enuresis, passage of stones, possibly signs of infection, 
and sometimes gastro-intestinal attacks. But just like adults, 
children have been known to present cases which have developed 
without gi-ving clinical symptoms of any kind for years. 

The most frequent symptom is considered to be pain, dependent 
on the site of the stone as to character and localization. Eenal 
stones, found to cause pain in 93 per cent of the cases by Thomas 
& Tanner, and in 100 per cent by Kretschmer, give more or 
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less urgent, persisting, not especially colicky pain, which either 
may he localized to the loin or more diffusely to the abdomen. 
Ureteral stones hardly as often cause pain (70—80 per cent), 
perhaps because in cliildhood the ureters seem more dilatable and 
therefore furnish easier passage, making obstruction a more rare 
phenomenon than in adult life. But if the pain does occur it may 
become violent and the diagnosis is complicated by the more or 
less vague localization of the pain to the abdomen. In infancy it 
may often be confused with intestinal symptoms and a diagnosis 
of intestinal disorder, has therefore been established in a number 
of cases. Of importance to the differential diagnosis is that urete- 
ral colic causes persistent pain that remains unchanged for hours, 
in contradistinction to the abdominal colic which is described as 
being of a more intermittent, colicky character, frequently it is 
impossible to pass a differential diagnosis, but any syndrome of 
recurring attacks of abdominal pain without intestinal symptoms 
should indicate urinary stone and result in an examination of the 
urinary tract. 

Hematuria is a common symptom. In Thomas’ and Tanner’s 
material it was present in 50 per cent of the cases and Kretschmer 
came to a similar result, whereas several f rench authors consider 
hematuria in childhood to be a comparative rarity. 

As mentioned above frequent and painful urination is a com- 
mon symptom of bladder stones which also may cause enuresis. 

Few reports exist of the spontaneous voiding of stones in 
childhood, but it does happen as also suggested by the frequent 
finding of stones in the urethra. Kretschmer found spontaneous 
passage in 3 out of 21 cases. 

Signs of infection or gastro-intestinal attacks belong to the 
misleading symptoms. Repeated attacks of fever may occur with- 
out focal symptoms from the urinary tract drawing the attention 
to this region, and the same thing is true of the gastro-intestinal 
symptoms. 

The difficulty in passing the diagnosis has already been dealt 
vith. Repeated, careful urinalysis, however, sooner or later pro- 
bably will afford the clue to the diagnosis. Kretschmer in all his 
patients, sooner or later, found changes in the urine in the form 

of microscopical pyuria or hematuria and sometimes signs of in- 
fection. 

A more detailed urologic examination supplemented by X-ray 
will lead to the correct diagnosis, most stones giving a shadow on 
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tte film. Cystoscopy can also be performed without difficulty in 
childhood, if the necessary instruments are available. Thomas 
and Tanner have cystoscoped 8 months old baby girls and boys 
of 5—6, and American authors frequently have pointed out that 
cystoscopy is on the whole well tolerated by children, finally 
cystography in childhood is an important method of examina- 
tion, disclosing among other things whether the contractility of 
the ureteral orifices is sufficient or not and thereby shedding light 
on things of pathogenetic as well as prognostic character. 

Prognosis. 

Opinions differ widely as regards the prognosis, but exact en- 
lightenment is lacking, most of the materials being too small and 
the follow-ups of the individual patients being too brief, both 
before and after the diagnosis and operation. 

Thomas’ and Tanner’s report seems to be the only one in litera- 
ture which has endeavoured to carry through after-examinations, 
but it is a compilation from urologists from all parts of America 
which makes judgment difficult. Among 156 of their cases which 
were operated upon 46 per cent had not been followed up. Out of 
the 54 per cent which had recovered after the operation 2.5 per 
cent revealed symptoms of recurrence, but no mention is made as 
to whether the stones had recurred or not. (The time of the after- 
examination is not stated). Lastly 2 died. The after-examinations, 
however, suffer from the fault that no roentgenograms seem to 
have been taken. It will be seen later that an X-ray examination 
is an indispensable necessity in deciding the existence of a stone 
recurrence. The larger, pure autopsy materials and the rather 
numerous cases in several of the clinical materials in which the 
diagnosis has not been established until autopsy, probably give 
a too biased picture of the course of the disease, but at any rate 
they indicate the serious prognosis during the first years of life. 
The long time which in some materials seems to have preceded 
the diagnosis (Charvin and Monsseau thus found 38 cases with 
an average of 9. 7 years) on the other hand implies a good progno- 
sis. The predominant amount of vesical and urethral stones in 
proportion to the aggregate cases also seems to indicate that the 
stones are liable to pass down without ha^dng caused lesions to 
other regions of the urinary tract. Paisseau and Lambling even 
consider the prognosis to be amazingly good. They declare to 
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have ascertained that lesions to the urinary tract caused by 
stones axe only slight, that infection does not exceed the catarrhal 
stage, and that complications of infections hardly occur. Tho- 
mas and Tanner also consider the prognosis to be good. Drach- 
TER too believes that the prognosis is good apart from the bilate- 
ral cases and considers the percentage of recurrence to be con- 
siderably lorrer than in the case of adults, without, however, 
being able to give a numerical elucidation of the question. 

The prognosis is, however, considerably worse in case of bilatera- 
lism, the frequency of which is very differently stated by the 
various authors. Eafin found 15,3 per cent, Thomas and Tan- 
ner 33 per cent, and Joseph not less than 65 per cent. 


Treatment. 

Finally as regards the treatment of children as well as adults 
it is difficult to work along exact lines. One must take a number 
of factors into consideration; the size of the stones, their growth, 
the subjective symptoms, and the embarrassment they cause, the 
already existing complications as well as those about to arise, 
like infection and stasis. In accordance with the above the views 
concerning the treatment of lithiasis in childhood are extremely 
varied, 

Ombredanne e. g. is very reserved concerning the treatment of 
renal and ureteral stones and only regards very pronounced 
symptoms, such as great pains, frequent hematuria, and infection 
as operative indications. His views axe shared by Paisseau and 
Lambling. On the other hand Collins takes a considerably 
more active view and emphasizes the advantage of early diag- 
nosis and treatment. Collins, however, considers the operative 
risk greater in the case of cliildren of tender years than adults, 
but on the other hand he points out that by not removing the 
stone one risks serious destruction of the Iddney substance and a 
high mortality, a view shared by most American authors. Dracii- 
TER also recommends prompt surgical intervention. 

Judging from the literature ureteral stones in childhood seldom 
require treatment, and if they do the treatment should be along 
conservative lines (Drachter) just as it is in adult life. Still” 
Thomas’ and Tanner’s material of 26 ureteral stones contains 
6 cases of ureterolithotomy, and it is generally accepted that 
ureterolithotomy should be considered in cases of obstruction 
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with stasis in the upper urinary tract. Bladder stones are removed 
by the suprapubic approach; only in case of older girls lithotripsy 
is recommended as a method of treatment. 

At last I shall briefly mention the significance of urinary ano- 
malies in the treatment of urinary lithiasis in children. But let it 
be said at once that within this scope so little is known and expe- 
rience is so slight that it only enables me to hint at the possibilities 
of treatment at disposal on the basis of the literature. 

Stricture at the uretero-pelvic juncture may be an indication 
for nephrectomy, if the kidney is in a very bad condition and the 
other side is normal, whereas bilateral stricture calls for con- 
servative plastic treatment, possibly preceded by nephrostomy 
in case of severe infection. 

Stricture in the lower part of the ureter may, besides nephrec- 
tomy, call for plastic treatment or repeated dilatations with a 
ureteral catheter through the bladder as recommended e. g. by 
Hunneb. 

As regards the opposite of strictures: the primary hydronephro- 
sis ■ — hydro-ureter — it is so exceptional in combination with 
stone that the problem as to treatment hardly exists. But presum- 
ably the treatment must in the main be adapted to the primary 
anomaly, and as long as there is no infection it should be essen- 
tially conservative, w^hereas a more serious infection at any rate 
often calls for nephrectomy. 

As an example of the treatment of anomalies in connexion with 
stones it may be stated that Hinnmann performed nephrectomy 
on a girl of 18 months instead of simple lithotomy, because of a 
stricture in the uretero-pelvic juncture, whereas Huhnbe in 2 
cases of stricture in the lower part of the ureter was content with 
lithotomy with subsequent repeated dilatations of the stricture 
by way of the urethra with intervals of a few days. In a case of 
a right-sided pyonephrosis caused by a stricture in the uretero- 
pelvic juncture and a stone of the left kidney, Szenthe performed 
primary nephrostomy on the right side followed by lithotomy on 
the left side, and at last on account of a persistent right-sided 
fistula, ureteroneopyelostomy which 5 years later proved to be 
effective. 

The cases serve to emphasize the importance of recognizing 
anomalies that may be present besides stones, as this complication 
must be taken into account when deciding the extent of the surgi- 
cal interference. 
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In a subsequent paper I shall review a clinical material of 
urinary iitbiasis in 71 children treated at the various Copen- 
hagen hospitals since 1929. It will be seen from this material 
that in Denmark at any rate urinary lithiasis in childhood hardly 
can be called an uncommon disease. 


SumniJiry. 

On the basis of especially the more recent literature the author 
gives a survey of the incidence of urinary lithiasis during child- 
hood in Europe and America. 

Zusammenfassung. 

Sich vorziiglich auf die neuere Literatur stlitzend, gibt Verf. 
eine Ubersicht iiber das Vorkommen von Lithiasis im Harn bei 
Kindern in Europa und Amerika, 

B^sumd. 

Se basant specialement sur la litt6rature recente, Tauteur 
relate sur la frequence de lithiasis urinairo pendant Tenfance 
en Europe et Amerique. 
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Bloodless Reduction, under Roentgenologic 
Control, of Icute YoIyoIus of 
tlie Sigmoid Flexure. 

By 

FLEMMING- N0RGAARD, M. D. 


As it is the case with many other forms of ileus, volvolus of 
the sigmoid flexure can before operation practically only be 
diagnosed with certainty by roentgen examination of the abdomen. 
As this examination in most cases, besides plain roentgenography, 
will require observation under rectal administration of a contrast 
substance it lies near in such cases to attempt to reduce the volvo- 
lus at the same time. Just as the simple administration of an 
enema will sometimes suffice to untwist a volvulus, thus it now 
and then happens that the mere injection of a contrast fluid for 
diagnostic purposes accomplishes the same result; and the process 
may then take place so quickly that only the closest attention on 
the part of the observer during the inflow null ensure information 
about the nature and development of the pathologic condition. 
But in other cases, — and these are undoubtedly the majority of 
those that come to roentgen examination, — the bowel only fills as 
far as to the junction of the rectum and the sigmoid, or for a greater 
or lesser distance up into the latter, where the lumen of the gut 
is occluded. Depending on the form of the volvulus, this occlusion 
will be due either alone to the two sections of the bowel being 
twisted tightly about each other or — oftener — also to a sharp 
local, axial torsion at the same point or more orally. Any twisting 
of a loop of the bowel about the mesentery is accompanied by a 
twisting of the bowel itself about its own longitudinal axis. If 
this axial torsion is distributed over a considerable length of the 
bowel it does not give rise to any symptoms and will often not 
2 — Acta chir. SMndinav. Vol.XC. 
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be noticed at all; but if confined to a shorter length it causes 
narrowing, or even complete occlusion, of the bowel, and may 
then moreover give rise to nutritional disturbances in the wall 
of the latter (K. E. Geoth, 1934. See also among others H. Lau- 
RELL and El. Norgaaed.) Such shortening of the axial torsion 
occurs, for instance, when the twisted loop becomes distended, 
and the oral part of the contrast shadow at the site of the occlusion 
wiU then take the shaj)e of a bird’s beak (Laueell) or a more or 
less spiral form. In such cases reduction of the volvulus may 
sometimes be accomplished simply by lettiug the recumbent 
patient keep on turning about Iiis longitudinal axis during the 
administration of the contrast enema. Tliat the result can be ob- 
tained in this mamier is, as Laueell points out, because the 
usually heterogeneous contents of the gut (gas, fluid and more 
solid components) as a rule are unecpially distributed in the two 
legs of the twdsted loop, so that these will be of different weight 
and therefore will have a tendency to change their position both 
in relation to each other and to the other abdominal organs. AVhen 
the patient shifts his position there is therefore a chance that the 
two legs of the loop may shde past each other in the opposite 
direction to that which has caused the volvulus. From the direc- 
tion of the beak-shaped or spiral-twisted oral part of the contrast 
shadow and its changes during the patient’s movements one may 
then try to find the direction of these that will be most likely to 
bring about the reduction, as an incipient slacldng of the torsion 
of course shows itself bj^ a further advance of the contrast fluid. 

The first condition for accomplishment of the untwisting is that 
there is room in the abdomen for the twisted coils to perform 
these movements. If the distention of the bowel caused by the 
volvolus is very great, and especially if the abdominal wall is very 
tightly stretched, their displacement cannot take place without 
some special intervention. In not a few cases of this land the 
necessary relaxation of the abdomen may be brought about by 
carrying a sound up through the twisted portion of the bowel 
rmder fluoroscopic control and partly emptjdng the latter before 
the actual attempt at reduction is made. On the basis of two 
cases in which this method was used I shall describe the technic of 
this operation. Laueell mentions the possibihty of applying it, 
and since I used it in the first of our cases a similar one has been 
reported by B. S. Holmgren; but otherwise I beheve that the 
method is not generally known. 
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Case 1. —■ TYie patient, a man 25 yeats old, vraa admitted to tlie 
State Hospital, surgical service D, on May 7tli, 1941, for an acute 
abdominal disorder. He bad bad similar attacks respectively l^ee 
years and a year and a bab before, and bad on both occasions been 
treated at borne, with rest in bed for three— four days. Between tbe 
attacks be bad been entirely well. Now be bad suddenly, two days a^, 
got a pain in tbe lower right side of tbe_ abdomen, _ extending to the 
entire lower part of tbe latter and around into tbe loins. It came on in 
spells, with free intervals of as much as several bouts between. His 
bowels bad not acted since tbe attacks began, but a little water bad 
been quitted at attempts at defecation. He thought that some flatus 
bad passed. No vomiting. No dysuria. 

Objective examination showed temperature 38°. 2 , pulse 72. Tbe 
abdomen was soft, not particularly distended. There was moderate 
tenderness over McBurney’s point, otherwise nothing demonstrably 
abnormal. During tbe following night be was observed in tbe ward. 
Tbe pain still came on in spells; tbe temperature was falling, to 37°.7 . 
No vonaiting; a small quantity of mucus discharged per rectum. Tbe 
abdomen still soft; no bowel sounds, not even during tbe attacks. 

On tbe following day, May 8tb, tbe patient was sent for roentgen exam- 
ination of the abdoinen. Roentgenography, without contrast substance, 
both in recumbent and upright position {Fig. 1) showed marked ileus 
in tbe colon, tbe abdomen being filled with large, greatly distended 
coils of tbe latter containing chiefly great quantities of gas, but also 
to a lesser extent, fluid, which with tbe patient in upright position 
showed as typical fluid levels. One long coil in particular, which from 
tbe small pelvis extended all tbe way up under tbe left dome of tbe 
diaphragm and from there again turned downwards towards tbe small 
pelvis, was enormously distended, in circumference bigger than an 
upper arm. In its lower part, where its two legs met in tbe small pelvis, 
there were a couple of distinct fluid levels. Though also tbe other parts 
of the colon were considerably distended by gas, — besides which tbe 
ascending part, especially, contained rather largo masses of fecal 
matter, — and though a couple of tbe lower loops of tbe ileum were 
similarly gas-distended and showed fluid levels, tbe roentgenographs 
made it reasonable to suppose that it was a case of volvolus of the sig- 
moid flexure. There was undoubtedly a small quantity of free fluid in 
tbe peritoneum. 

To make tbe diagnosis certain, an opaque enema was given, and with 
tbe consent of tbe referring service it was decided at tbe same time to 
make^ an attempt at bloodless reduction of tbe volvolus under fluor- 
oscopic control. Tbe rectum filled readily, but at its junction with tbe 
sigmoid a complete obstruction to further passage was encountered, 
of the book- or beak-shaped form typical for volvulus. Burtber attempts 
at injection with the patient lying on bis back caused him great pain; 
but by making Mm tmu in various ways, both on Ms side and on Ms 
stomach, I succeeded in getting a bttle of tbe contrast fluid to pass tbe 
stenosis (Fig. 2), with tbe result that a design resembling a feather- 
duster appeared there and a little of tbe enema advanced farther up 



FLBMMIKQ N0RQAARD. 

into the lumen of the gut. It was now clear that there must he a volvolus 
ot at least 360 degrees, with a local axial torsion, also of 360 degrees 
right at the point where the two sections of the bowel twisted about 
each other. 

Under continued careful injection the bowel above the stenosis be- 
came still a little more dilated, and suddenly the volvulus partly un- 
twisted itself, so that the turn was now only of 180 degrees. But at the 
junction of the rectum and the sigmoid corresponding to this there was 
still a rnarkedly localised axial torsion of 360 degrees {Fig. 3; side view), 
which in spite of attempts with alternating evacuation and renewed 
injections of the enema could not be straightened out. A half-stiff 
stomach sound well smeared with vaseline was therefore under fluor- 
oscopic control introduced into the rectum, and was by light, turning 
movements rather easily made to pass up through the twisted portion 
of the gut; whereupon not only the injected enema, but also large quan- 
tities of gas and feculent fluid escaped through it, with the result that 
the twisted bowel collapsed and the abdomen became quite soft. By 
renewed injection of enema — through the sound — it was now possible 
to straighten the bowel out completely; but it still had a tendency to 
twist back 180’ degrees. As the ileus had been done away with and the 
great distention of the long loop of the sigmoid, which was the chief 
hindrance to spontaneous reposition of the bowel, had been reduced, 
further manipulations were, however, desisted from; but the sound was 
left lying in the rectum, with its tip high up in the sigmoid. During the 
following twenty-four hours the patient was entirely well, whereupon 
it was removed. 

A week later the colon was again roentgen-examined under injection 
of contrast enema, and the bowel now filled readily all the way up to the 
cecum. The sigmoid was very long. In dilated condition it extended up 
under the left cupola of the diaphragm, running from there down into 
the left iliac fossa, where it continued in the descending colon. Also 
the transverse colon was long and very looped. The bowel lay in its 
normal place. 

As the defecation could be kept in order noth laxatives and there was 
risk of the patient losing his situation if his stay in the hospital was 
protracted, radical operation was not attempted; and on May 18th he 
was discharged, but was told to come back if the attacks recurred. 

A year later (May 10th, 1942) he was, however, admitted to another 
hospital in Copenhagen (Bispebjerg Hospital, service D) for precisely 
the same disorder, of about 18 hours’ duration. Boentgen examination 
showed typical volvolus of the sigmoid flexure, and laparotony was 
immediately performed, with resection of the megasigmoid and ceco- 
stomy. The bowel was first untwisted 2 x 360 degrees in the direction of 
the clock. After forty-nine days he was discharged, and since then he 
has had no abdominal attacks. 

E'picrisis. — A man, 26 years old, is admitted to hospHal after 
having for two days suffered from acute attacks of abdominal pain 
of rather uncertain character. He has had similar attacks twice 
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before, wbicb disappeared again spontaneously. Eoentgen exam- 
ination of Ids abdomen tbe day after admission shows typical vol- 
volus of the sigmoid flexure, of 360 degrees. On injection of a 
contrast enema this volvulus becomes half-way untwisted, but 
complete detorsion — whereby also a tight local axial torsion of 
360 degrees is straightened out — • is only obtained after a half- 
rigid sound has been introduced in the rectum and carried up 
past the stenosing part, and the contents of the gut evacuated 
through it. A year later he has a recurrence, and an operation 
is immediately done in another hospital, with untwisting and 
resection of the large sigmoid. 

Case II. — A man, 63 years old, was admitted to the State Hospital, 
surgical service D, on April 5tli, 1943, for s.ibileus. Since 1917 he had 
many times been a patient in other hospitals, being treated for melena, 
coprostasis in the megacolon and abdominal attacks of a, character 
suggesting a condition of ileus and volvulus. The latter had in most 
cases been overcome by introduction of a rectal sound; but a year'previ- 
ously he had been operated on and a volvulus of 360 degrees been straight- 
ened out by simple untwisting. Since then there had been no fresh 
trouble until he now, two weeks before admission, began to get paroxys- 
mal attacks of pain in the left side of the abdomen. In the last twenty- 
four hours these attacks had become more severe, and neither- flatus 
nor feces had passed. There were no symptoms from other organs. ' 

Objective examination showed temperature 37°, pulse 56. The abdotnen 
was distended; most so in the left side, where there was • tenderness, 
bulging of the bowel and gurgling sounds. 

The patient was sent for roentgen examination of the abdomen. Roent- 
genography in recumbent position, without contrast substance, showed 
large colonic coils grossly distended by gas. One of them especially, 
situated medially, with its highest poiutun the left side of the epigastri- 
um, was enormously distended, and its w^all quite smooth. The others, 
which corresponded to the descending, transverse and ascending parts 
of the colon, showed distinct haustration and were only half as distended. 
Whether there was any gas in the small bowel could not be said with 
certainty. In pictures taken with the patient in upright position a large 
fluid level was seen in each side of the large, medially situated coil of 
the colon, but most of its content by far was gas. It was no doubt a 
large loop of the sigmoid, where there was probably a volvolus. ■ 

A contrast enema was therefore given, especially with a view to 
bloodless reposition. The rectum filled readily, but at its junction with 
the sigmoid an absolutely impassable obstruction was encountered, and 
there the opaque shadow ended in a characteristic manner with the 
sharp, beak-shaped figure typical for a volvolus, which, to judge from 
the course of the loop, was probably of 360 degrees. As further injection 
was impossible, because the twist ^d not loosen even when the patient 
turned about on the couch, a rather soft stomach sound was introduced 
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mto the rectum; and by cautiously screwing it forwards under alternat- 
ing injections (under rather high pressure) and withdrawals of the enema 
while the patient shifted his position in various ways, it was made to 
pass the twisted part {Fig. 4). After it had been carried up into the 
grossly distended sigmoid, the latter was easily emptied of large qnan- 
feties of gas and feculent fluid. The patient’s pain immediately ceased 
but the bowel did not become untwisted; the volvolus was still of 360 
degrees, and at the junction of the rectum and the sigmoid there was 
around the introduced sound distinctly seen {Piq. S) a markedly localised 
axial torsion of fully 360 degrees. It was still impossible to get the enema 
into the descending colon, past the point where the oral end of the twist- 
ed loop crossed the rectum; perhaps only on account of the tightness 
of the twist, perhaps on this account in connexion with the presence of 
a localised axial torsion also at this point. But by repeated injections 
and withdrawals of the enema through the introduced sound, whereby 
the two legs of the twisted loop were filled in varying degree, and by 
having the patient during these operations turn now to one side, now to 
the other, I finally succeeded in getting the volvolus untwisted. The 
bowel then returned to its natural position, and could without difficulty 
be filled in its entire extent and again emptied spontaneously. 

Immediately afterwards the patient was quite without pain, and the 
abdomen soft. Blatus passed, and there was a copious discharge of the 
barium enema; later also of feces. During the first days there was pos- 
itive benzidine reaction in the latter; later not. The action of the bowel 
was kept in order with laxatives. Kadical operation was declined by the 
patient. 

Two and a half months later he was admitted to another hospital 
(Bispebjerg Hospital, service D) for an entirely similar attack of two 
days’ duration. Roentgen examination of the abdomen showed volvolus 
of the sigmoid flexure, with ileus involving also the small bowel. At 
a dmi ssion his general condition was otherwise good. Laparotomy 
was immediately performed, with anteposition of the megasigmoid and 
cecostomy. The gut was untwisted 180 degrees. There was no nutritional 
disturbance of the bowel at the site of the twist. In the peritoneum 
there was considerable serosanguineous fluid. There was some difficulty 
in getting the bowel drawn forward, partly owing to the presence of 
adhesions between the upper part of the loop of the sigmoid and the 
inner side of the cicatrix after the earlier laparotomy, partly because 
some coils of the small bowel were incarcerated laterally to the l^g® 
sigmoid. These could, however, be put back in their former place. The 
sigmoid was drawn forward, and was two days later resected by electro- 
scission in the usual manner, whereupon the bowel ftmctioned 1^ lavage. 
On the fifth day there was copious seepage through the bandage, an 
the patient was in a marked state of shock of peripheral origin (not 
from bleeding). From this he rallied temporarily after blood transfusion, 
1000 ccm, and infusion of physiological saline solution and solution 
of bicarbonate, 500 ccm of each. The following day he was again in a 
state of shock, with slightly rising temperature. An infusion of serum, 
750 g, had only a passing effect, and he died. Diagnosis at necropsy. 
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Stenosis and incipient gangrene of tlie ileum. Condition following ex- 
cision of tlie sigmoid flexure and cecostomy. Acute stasis of tne organs. 
Arteriosclerosis of tlie aorta and tlie coronary arteries. Fibroma of tlie 
duodenum. 

B'picrisis. — A man, 63 years old, until an abnormally long sig- 
moid, bas in tlie past twenty-five years repeatedly been admitted 
to liospitals for paroxysmal attacks of abdominal disorder resemb- 
ling volvulus. A year ago be was operated on and a voivolus of 
tbe sigmoid flexure untwisted. After incipient symptoms for two 
weeks there bas now again been complete ileus for twenty -four 
hours. Eoentgen examination shows voivolus of tbe sigmoid 
flexure, of 360 degrees, impassable for contrast enema. A soft 
sound is under fluoroscopic control introduced jier rectum and 
carried through tbe twisted portion of tbe gut, and after tbe con- 
tents of tbe long, distended sigmoid have been evacuated through 
it tbe voivolus is after several attempts untudsted. Tbe patient 
is now for a time well; but two and a half months later be is again 
in hospital, with a voivolus of two days’ duration, but otherwise 
in good general condition. An operation is immediately performed, 
with exposure of tbe sigmoid and cecostomy. Tbe postoperative 
course is at first normal, but on tbe fifth day be falls into a state 
of shock of tbe peripheral type, from which be only temporarily 
rallies, and on tbe sixth day after tbe operation be dies. 

Tbe two cases show that it is possible under fluoroscopic control 
bloodlessly to reduce some cases of volvulus of tbe sigmoid flexure 
which it would absolutely have been impossible to reduce by 
ordinary enema or by attempts to introduce a rectal sound. Tbe 
method I have here described must also entail less risk than tbe 
introduction of such a sound either bbndly or through a recto- 
scope, or than more or less forcible bowel lavages. 

Tbe attempt to carry tbe sound through tbe twisted portion of 
tbe gut must of course always be made rather cautiously. Tbe 
sound must not be too stiff, and it must be pushed forwards in 
such a direction that it follows tbe lumen of tbe gut and is not 
suddenly pressed against tbe wall of tbe latter at some point or 
other, especially after its tip bas entered tbe twisted loop. But 
when it bas advanced so far there is on tbe other band no need of 
employing very much force. 

To make tbe passage of tbe twisted portion easier, Holmgren 
uses a sound with a sbgbtly curved tip, and Laurell bas suggested 
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the possibility of having a special sound made,' with a thread 
through it and fastened to the tip, so that the latter could be 
directed in one way or another by pnlUng more or less on this 
thread. In our two cases we used an ordinary stomach sound with 
the opening on the side, a short distance from the tip; and by 
rotating it between the fingers as the tip neared the site of the 
twist, in the same direction as the lumen there began to curve 
we got it to enter into the spiral-twisted part of the latter. By 
having the patient turn so that the torsion slackened a httle, 
— which could be controlled by means of the contrast fluid injected 
through the sound at the same time, — we succeeded after- a few 
attempts in passing all the way through the obstruction. How 
quickly this operation can be done will no doubt to some extent 
depend on practice; but on the whole it is not more difficult than 
that it can be carried out by anyone who is capable of forming an 
estimate of the conditions as they present themselves under the 
fluoroscope. 

After the sound has been carried through and the contents of 
the bowel emptied through it, it will in most cases be necessary to 
get some contrast fluid injected into the loop in order to make 
its two legs heavy enough to make them slide past each other during 
the attempts to get the volvulus untwisted by having the patient 
turn from one side to the other. But this injection must, of course, 
not be carried so far that there will be any risk of rupture of the 
more or less damaged wall of the closed loop. In that respect one 
must be graded by the patient’s sensations of pain and the degree 
of distension to which the gut has been subjected. 

As regards the indications for and against attempts at this 
bloodless reduction instead of immediate surgical intervention it 
must be clearly understod that the possibility of even incipient 
gangrene in the loop of the bowel must be considered as an absolute 
contraindication. Whether such a condition is present cannot 
be seen from the roentgenographs. The quite smooth and grossly 
distended bowel must be considered as paralytic, but the condition 
of its wall in other respects cannot be judged from this. The 
presence of any considerable quantity of free fluid in the abdomen, 
as well as, of course, the picture of a paralytic ileus, makes it 
probable that the wall is rather severely damaged. Bor the rest, 
the chnical picture must be determining. In cases of long-lasting 
complete occlusion with increased (and increasing) temperature 
and great tenderness of the involved loop, combined with constant 
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severe pain in tlie abdomen, it will undoubtedly be unwise to try 
tbe method. In all other cases I believe that it must be permissible 
to make the attempt at bloodless reposition under fluoroscopic 
control. In the case of elderly patients, and also in other cases 
where surgical intervention is more or less strongly contraindicated, 
it may even be advisable first to try that method, instead of at 
once proceeding to operation. 

As also the reported cases show, the successful bloodless repo- 
sition should, however, undoubtedly in all cases where it is possible 
be followed by radical operation after the acute symptoms have 
subsided. The advantage of having gotten the volvolus untwisted 
bloodlessly is then that the surgical intervention will be of lesser 
magnitude and will entail less risk than an operation while the 
ileus with its attending intoxication is still present and the patient’s 
general condition in consequence more or less enfeebled. 

Summary. 

The author reports two cases in which a complete volvolus of 
the sigmoid flexure (360°) was untwisted bloddlessly under fluor- 
oscopic control. He describes the procedure in detail and discusses 
the advantages of the method over surgical intervention during 
the acute attack, its contraindications and possible risks. He con- 
siders gangrene, or incipient gangrene, of the twisted loop as the 
only contraindication, and beheves that if the technic he describes 
is followed it should be permissible to try the method in all other 
cases. If the untwisting succeeds, it should as a rule be followed 
by radical operation after the acute symptoms have subsided. 


Zusammenfassung. 

Im Anschluss an zwei Falle von vollstandigem Volvolus coli 
sigmoidei (360°), an denen unter Eontgenkontrolle unblutige 
Reposition (Detorsion, vorgenommen wurde, wird die diesbeziig- 
liche Technik eingehend beschrieben. Ausserdem werden die Vor- 
ziige der Methods vor der Operation im akuten Anfall, ihre Kon- 
traindikationen und moglichen Gefahren erortert. Gangran und 
beginnende Gangran der gedrehten Schlinge gilt als einzige 
Kontraindibation. Ralls die angegebene Technik befolgt wird, 
diirfte es erlaubt sein, die Methods in alien iibrigen Rallen.zu ver- 
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sudien. Gelingt die Detorsioiij so muss ihr gewohnlicli die Eadikal- 
operation folgen, naclidem die akuten Veranderungeu abge- 
klungen sind. 


L’auteur rapporte deux cas de detorsion non-sanguine, sous 
controle fluoroscopique, de vchmlus complet (360°) de I’anse 
sigmoide du colon. II donne les details de la metliode et en discute 
les avantages sur rintervention cMrurgicale pendant I’attaque 
aigue, ainsi que les contre-indications et risques possibles. II 
estime que la presence de gangrene, ou d’un commencement de 
cet etat, dans I’anse tordue, est la seule contre-indication a son 
emploi. Sauf dans des cas pareils il pense qu’il sera permissible 
d’essayer la metkode, a condition de bien suivre les indications 
techniques pour son emploi. Si la detorsion reussit, eUe dewa 
generalement etre sui^'ie d’une operation radicale, des que les 
symptomes aigus auront disparu. 
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Die tianspapiUiire duodenale Hepatikusdranagc. 

Ton 

Dr. CHR. VAlSr GELDEREN, 

Torstand der I. cWrurgisclien Klinik des stadtisclien Kraukenhauses 
»Binnen-Gasthui3>, A-mstcrdam. 


Es mag zunaclist befremdend eisclieiiieii dass an dieser Stelle 
ein xein tecbnisoli anmutender Gegenstand beliandelt wild. Dock 
bei nabexem Zuseben wild sicli eigeben, dass die einsclilagige 
Tecbnik mix dazu dient bedentsamen, mancbmal vexnaclilassicli- 
ten fnnktionellen Gescbeben geiecbt zu wexden; sie will dazu 
beitragen, dex diesbeziigbcben CMxuxgie mancbes TJnpliysiolo- 
gische zu nekmen. 

In der Ckirurgie des Gallensteinleidens kat sick in den lefczfcen 
Jakrzeknten die Neigung bemerkbar gemackt, den Hauptgallen- 
gang lieber einmal zu oft explorativ zu eroffnen als im unbe- 
rukrten Ckoledockus )Steine zu libexseken. Die etwa 10 % Steiii- 
rezidive nack der Gkolezystektomie — unter denen sick zwei- 
felsokne zaklreicke zuriickgelassene Steine befinden — durften 
das ikrige dazu beigetragen kaben. Mit der kaufiger gewordenen 
Ckoledockotomie beanspruckt das Verkalten des Cliirurgen dem 
einmal eroffneten Hauptgallengang gegeniiber exneutes Interesse. 
Damals war der iiberwiegenden Mekrzakl der Ckirurgen die He- 
patikusdranage (Okoledockusdranage) bei eroffnetem Haupt- 
gallengang sozusagen das Verfakren der Wakk Daran konntc 
nur nock in dem Sinn geandert werden, dass das Dran statt durck 
den Bauckscknitt mittels eines gesondexten Stickkanals, abseits 
der Lapaxotomiewunde kerausgefiikxt werden konnte. Manckein 
OkiruTgen wax das Hepatikusdian eine teckniscke Hotwendig- 
keit, nickt nux gelegentlick — beim Ikterus — eine Voraussetzung 
fiix die Heilung. 
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Die sonstige Driinage des Gallenblasenbettes (>Sic]ierlieitsdran), 
bzw. die Gazetamponade desselben, wiirde im grossen und gauzea 
immer mebr eingeschranlct, 3 a sogar von mancben i?acUeuten 
grundsatzlicb nnterlassen. Verscbleppte pericbolezystitisclie Falle 
geben miv noch selten eine ludikation dazu. Man darf micb niclit 
missversteben; obne Cboledocbotomie nnd dementsprechend oiine 
Hepatikus-(Gboledocbus)-Dran legt zweifelsolxne die MebrzaU 
der Cliiriirgen irgendein Driin oder einen Gazesfcreifen ein; die 
Galle, Avelclie einem aufgegangenen Zj'-stikusstmnpf oder gar ab- 
normen Gallengangen der Leber ziim Gallenbiasenbett entstain- 
nien konnte, soil abgefangen nnd der Peritonealboble fern ge- 
lialten werden. Die sogenannte »ideale<( Cbolezystektomie obne 
jeglicbe Dranage sclieint aucli mir als Routinemetliode von 
nicbt zu verantv'ortendeni Eisiko belastet. Ich bediene nxicb 
derselben nur ausnabinsweise in vollkoinmen glatten Eallen, 
etwa aucli in Pallen, wo gleicbzeitig eine Magenresektion nacb 
dena Typus Billroth II stattfand, damit nicht das Dran dem 
Aufgehen des Duodenalstuinpfes Vorschnb leisten konnte. 

Die Hepatikusdranage (Choledochnsdranage) auch etwa — in 
lange zu dranierenden Fallen — mittels des T-Drans, sicbert 
allerdings die Dekoinpression des Leberparenchyms. Und die ge- 
wdhnliche, momentane, scliroffe Entlastnng ist wolil nicbt ver- 
antwortlich fvir die gelegentliche Acholie nach dem Eingriff. 
Daran scheint mir eher die schon vorliegende, vielleicbt durcb 
das Betaubungsverfahien noch gesteigerte Parenchymschadigung 
der Leber Schuld zu sein. Allerdings ist damit noch keineswegs 
dargetan, die aussere Hepatikusdranage sei bei der GaUenstein- 
krankheit (der Choledocholithiasis) und auf langere Zeit aucli bei 
der chronischen Pankreatitis einwandfrei niitzlich und unum- 
ganglich zur Behebung der Gelbsucht, bei der Bekampfung der 
Cholangitis. Die aussere Gallendranage auf dem Wege der Oho- 
ledochotomiewunde ist niimlich keineswegs gleichgiiltig. Findet 
man doch z. B. schon bei Kehr die Bemerkung, die aussere Gal- 
lenfistel — bei der in Krebsfallen sonst nicht zu behebenden Gelb- 
sucht — schade mehr als sie niitze: die Kranken kommeu sehr 
schnell herunter und erliegen eher. Zwar kann bei freier Papille 
ein bedeutsamer Teil der Galle in den Zwolffingerdarm geraten 
und gerat auch dahin. Falls der untere Querschenkel eines T- 
Drans — was einige als Fehler bezeichnen — ■ absichtlich durcb 
die Papille hindurchgeleitet wurde, ist die Bahn in das Duode- 
num zweifelsohne von vornherein frei und wird die etwaige Acho- 
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lie des Darms siclier sofort beliobeiij das bedeutet (vgl. iinteii) 
ganz erbeblicben Gewinn. Durcli Abklemmung des Liingssclien- 
kels des T-Drans konnte man sogar das Abfliessen der Gesamt- 
galle in den Darm erzwingen. Dock brancbt man dazu ein T- 
Dran; ancli falls der Querscbenkel rinnenformig aufgescbnitten 
wild, bleibt eine grossere Cboledoclmswunde nacli seiner Ent- 
fernnng der Vernarbung ilbeiiassen als nacli einfacber (Nelaton-)- 
Dranage des Hauptgallengangs; mit Rlicksiclit auf postoperative 
Narbenstriktur ware das niclit gleicligiiltig. Sclion aiis diesem 
tecknisclien Grunde konnte man jede- Choledocliusdranage we- 
gen der sekundaren Heilung der vorlanfig aufgesperrten Cliole- 
doclmswunde beanstanden. 

In neuerer Zeit wiirden wiedcrliolt Vorsclilage gemaclit, die 
aussere Gallendriinage grundsatzlicli zii nmgelien. Diese Be- 
strebungen verdienen zweifelsolme besondere Beaclitung. Zu- 
nackst lieilt der Hauptgallengang wolil glatter nnd narbenstrilc- 
turfreier nacb sofortiger Primarnabt. Docb gibt es weitore Argu- 
mente nicbt-cbirurgiscber Art. Die aussere, wenn aneb nicbt to- 
tale, Gallendranage bedeutet einen bedeutsamen Elussigkeits- und 
lonenverlust. Aucb ruft das Eeblen der Galle im Darm scbwero 
Resorptionsscbaden bervor, welcbe in crster Linie die Eette be- 
treffen. Der Massenabgang unverdauter Eette ist der Aufnabinc 
sonstiger wertvoller Ingesta (des Eiweisses, des Kalks) nicbt dien- 
lich. Nocli wicbtiger jedocb erscbeint das konditionale Defizit 
der fettlosUchen Vitamine 4, D, und K, Von diesen racbt sick 
manckmal die K-Avitaminose am ebesten, indem der Leber die 
Protkrombinsyntkese uninoglicb gemaclit wird und Blutungs- 
tendenz die Eolge ist. Zwar kann neuerdings Vitamin K einge- 
spritzt werden, usw., docb ist dainit keineswcgs den Gesamtge- 
faliren der Darmacbone vorgebeugt. Man kann gallensaure Salze 
per os verabreicben, docb bleibt dann nock der Eliissigkcits- 
und lonenverlust. Einzugesteben ist allerdings, dass die aussere 
Gallendranage die Gelbsucbt am scbnellsten bebeben konnte, da- 
fiiT jedocb die Besserung des Allgemcinbefindens verzogert bzw. 
sogar gefabrdet, 

Vor etwa zwanzig Jabren wurde vorgescblagen, jede supra- 
duodenale Ckoledockotomie in eine Anastomose mit dem Zwolf- 
fingerdarm uberzufiibren (Cboledocbo-Duodenostomie). JuRASz 
gilt als Vorkampfer dieses Verfahrens, dem auck Elorcken und 
VON Habereb freundlicb gegeniiber standen. Zweifelsolme maclit 
man sick auf diese Weise sofort unabhangig von der AVegsamkeit 
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der ■\^atersclien Papilie, aucli falls diese zunaclist odematos zu- 
scliwellen sollte, ohne dafiir den. ausseren Gallenverlust in Kauf 
Eu nelimen. Doch sfcattet man in dieser Weise seine Kranken einem 
inneren, meist nur voriibergeliend erforderliclien Dranageerfolg 
Eidiebe endgiiltig niit einer \ridernaturKcben Anastomose aus° 
Das bedeutet keinen ungescbmiilerten Gcv-inn; die Choledocko- 
Duodenostomie kbnnte die Gefalir der Cliolangitis beraufbe- 
scbworen, umsoinebr als der neuen Verbindiing ein Spbinkter- 
muskel feblt. Zwar wnrde dieses Eisiko anscbeinend friilier iiber- 
scbatzt anliisslicb der Pjillc, die cine widernatiirliche Anastomose, 
damals vonviegend in Krebsfallen, bekamcn. Dock iiberlebt der 
betreffende Kranke seine Anastomosenoperation durcbscknitt- 
licb nnr einige Monate. Ausserdem liicss es, die Anastomose sei 
oft nur nicbt imstande gcwesen, die bestebende Cbolangitis zu 
bebeben, vas allerdings nicbt ilir Hauptzweck docii zweifelsobne 
ein bedeutsamcs Nebenziel war. Der Erfolg einer Anastomosen- 
operation beiin Steinleiden mixsste dagegen longer — mancbmal 
jabrzebntelang — vorbalten, wenn sie vor der Kritik standbalten 
sollte. Invieweit sie Dauerbeilungen aucb inbezug auf cbolangi- 
tisobe Scbilbe zeitigt, scbeint mir vorlaufig nicbt klargestellt zn 
sein. fjbrigens ist der Weg der aszendierenden Cbolangitis klar 
vorgezeicbnct in der Inkontinenz (aucb in retrogradem Sinn) der 
entsprecbenden Anastomose. Ergeben sicb docb nacb der pero- 
ralen Bar}d)verabfolgung unbeabsicbtigte Kontrast-Cboledocbo- 
Hepatikogramme bis" in die Leber binein. Ja, man erlebt obne 
Kontrastdarreicbung Luftbilder der Gallemvege (besonders beim 
Gallensteinileus). So scbeint mir das Vorgeben Jubasz’ nnd 
Elorcken’s nicbt unbedingt empfeblenswert, jedenfalls nur auf 
strenge Indikation bin — bei nicht-debnbarer Papilie, mutmass- 
licbem Nacbscbub von Hepatiloissteincben — als amwenigsten 
unpbysiologiscbes Verfabren gestattet. 

Kirschneb bat auf das nacbdriicklicbste die primare Cbole- 
doobusnabt befiirwortet. Andere diirften ibm darin nicbt so kon- 
sequent gefolgt sein. Wegen der immerbin etwas unsicberen 
Nabtfestigkeit der Cboledocbuswunde legt er sicberbeitsbaiber 
ein gezieltes Dran an die Nabtstelle und tamponiert je nacb Be- 
darf das Gallenblasenbett. Wenn die sofortige Cboledocbusnabt 
erlaubt und aucb moglicb sein soli, muss die Papilie frei mid 
debnbar sein; aucb miisste es sicb wobl • — allerdings nicbt nacb 
Kirsohneb — um ziembcb reine SteinfaUe bandeln. Bei bocb- 
fiebeinder Cbolangitis durften nur wenige sicb zur dranage 
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freien Primarnalit des Hauptgallengangs bereclitigt fiilileii, ich 
wenigstens niclit obne Vorbelialt. Audi der untere Olioledodius 
musste vollig frei, nidit etwa durdi eine relative Verliartung des 
Pankreaskopfes komprimiert, sein, sonst ware die innere Ana- 
stomose Oder die aussere Dranage — solange man den Prozess 
nock fiir reversibel bait — erforderlick. Es gibt somit bestimmte 
Palle, in denen man die sofortige innere Gallendranage, jedodi 
nickt auf dauernd abnormem Wege, sickerstellen inbckte. Eerner 
kbnnte man sick fragen, inwieweit ein entsprediendes Vorgdien 
wokl ofter als Sickerkeitsmassnakme okne zwingenden Grand a Is 
Zusatz zur primaren Ckoledockusnakt zu befiirworten ware. 

In dieser Angelegenkeit fiel mir zunackst die Einlegung eines 
Ckoledockus-Hepatikusdrans als versenlrte mutmasslickc Dauer- 
protkese ein oder eker das durck die Papillc absicktlick keranter- 
gefiikrte Hepatikusdran, die DuvAL’scke »Drainage transvatericn 
par tube perdu«j altbekamit auck von der sog. AViederkerstellungs- 
ckirurgie der Gallenwege, insbesondere des Hauptgallengangs, 
ker. Bekanntlick lasst sick iiber einem solckcn Dran sogar Zirlcu- 
larnakt des Hauptgallengangs nack (operativ gesetzten) Defckten 
ausfiikren. So ein Dranrokr sickert vorlaufig die innere Gallen- 
dranage; man erkofft allerdings offen gestanden oder im Stillen, 
es mbge nack einiger Zeit, nickt zu friik, in den Darin abgekeii. 
Nickt immer gekt diese Hoffnung in Erfiillung, es bleibt dann ein 
reckt unerwiinsckter Fremdkorper dauernd ini Ckoledockus zu- 
riick und ein Steinrezidiv, ganz besonders auck die Ckolangitis 
recidivans, ist zu befiirckten. Volcker kat dem damals abgekol- 
fen, dadurck dass er seine transduodenale Hepatikusdranage 
sckuf; der Gedanke, die aussere Gallenableitung zu umgeken, kat 
ikm dabei nickt vorgesckwebt. Volcker legte das Hepatikus- 
dran durck die Papille kindurck in den Zwolffingerdarm, scknitt 
auf die Dranspitze ein, zog das Driin kervor und nakte den Aus- 
tritt desselben aus dem Duodenum nack AVitzel sckief ein (ana- 
log der transgastriscken AFiTZEL’scken Jejunostomie). Das Driin- 
rokr wurde durck die Bauckwaiid kerausgelcitet, Nack wenigen 
Tagen ausserer Gallenableitung — inzwiscken konnte die Ckde- 
dockusnakt verkeilen — entfernte er das Dran. Weder Galle 
nock Duodenalinkalt sickerten dann nackker kinaus, und es 
resultierte nickts mekr oder weniger als eine annakernde Resti- 
tutio ad integrum. Dieses Verfakren legte ick meinem gelegent- 

licken Vorgeken bei der Okoledockotomie wegen Steinkranklieit 
zugrunde. 
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Nacli erfolgter Choledocliotomie, die icli meist der Cliolezvs- 
tektomie nack KiRSCHNER’schem Vorbild voranscidcke, und sortf- 
faltiger Entleerung des Hauptgallengangs wird die Papille auf 
ikre Durckgangigkeit gepriift und mit Bougies dilatiert. Ein 
Hepatikusdran wird iu den Glioledoclius eiugelegt und mittels 
einer Steinzange in den Zwolffingerdarm — durcli die Papille 
kindurck — gegen dessen Vorderwand gefiikrt. Auf die Dran- 
spitze wird eingescknitten, das Dran kervorgezogen und im Duo- 
denum mit einer seitlicken Offnung verseken, damit die inneie, ^ 
duodenale Gallenableitung sofort mogkck sei, und sckHesslicli 
nack WiTZEL durck einen Sckragkanal kerausgeleitet. Die Bander 
der Gkoledockotomiewunde werden mit Katgut adaptiert und 
uber denselben die benackbarten Peritoneallappen. Es erfolgt 
nunmekr die Gkolezystektomie. Nackdem sick gezeigt kat, dass 
alles wie beabsicktigt gesckeken ist (es muss klare Lebergalle 
abtropfen), wird naqk der Bauckwandnakt die aussere Offmrng 
des durck eine besondere Stickoffnung kerausgefukrten Drans 
durck eine Klemme dauernd verscklossen. Es bleibt nur die in- 
nere, gesickerte duodenale Dranage sckmerzfrei tatig. Neben die- 
ser ist weitere Sickerkeitsdranage uberfliissig es sei denn die 
Dranage im Ealle eines Abszesses. Tamponade ist wokl nur bei 
parenckymatoser Leberbettblutung unumgangkck. Etwa nacli 
einer Wocke, inzwiscken sind langst nickt mekr entfarbte, acbo- 
liscke Eazes abgegangen, wird das Dranrokr an dem verscklosse- 
nen ausseren Ende kerausgezogen und anstandslos entfernt. Die 
Entfieberung ckolangitiscker Ealle findet auf diese Weise ohne 
aussere Gallenableitung statt, manckmal sogar kritisck. 

Die Kranken werden nickt durck Eliissigkeitsverlust; usw. ge- 
sckadigt, kommen nickt so sekr kerunter, der Appetit bessert 
sick sofort und nackkaltig. Man bedarf kaum der parenteralen 
Hilfeleistung; von den Vitaminen diirfte jedock — allerdings 
mekr als Vorbereitung — die Einspritzung des antikamorrbagiscli 
wirksamen K manckmal erforderkck sein. Nur eins konnte man 
der aussckliesslicken inneren Gallenableitung vorwerfen; die Bnt- 
farbung der Kranken konnte nickt so scknell vonstatten gelien, 
die Gelbsuckt nickt so bald sckwinden, wie bei ausserer Dranage. 
Daran ist die Tatsacke Sckuld, dass der kepato-enterisclie Kreislauf 
der Galle sofort wiederkergestellt wird. Dock leidet das Allgeniein- 
befinden dabei nickt; die Operierten kommen eker aus dem Bett 
als sonst. Gegebenenfalls konnte man das Dran auck traiisgastriscb 
nack "WlTZEii kerausleiten indem man dasselbe durck den Pfbrt- 
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ner- liindurcli mit «iner Steinzange im Duodenum ergreift und 
liervorzielit. Dies entspriclit dem KiBSCHNEB’sclien VorscWag jur 
die Einfugung einer Interimsprotliese beim zu ubeTbi'uokenden 
Choledocbusdefekt. Man trage dann allerdings gorge dafilr, dass 
die seitliclie Dffnung des Dranrobrs im Zwolffmgerdarm liegt 
und verankere das Dran dementspxecbend mit Katgut an einer 
der Witzelnabte am besten aucli nocli an der Bauoliliaut, 



A £ 

A. SituationsscLema. 

B. Spezialdran im Langssclinitt (durcli Untcrbrechung gekiirzt). 


Es ist exsicbtliclv, dass das Dran nur Leberwarts von der scit- 
liclien Offnung im Duodenum kohl zu sein braucbt; jenseits 
konnte der nacTi aussen fulxrende Teil solide sein. Die Amvendung 
einer Verscklussklemme am ausseren Ende wiirde sicli dann er- 
iibrigen, und falls man sick von der riclitigen duodenalen Lage 
des Dranages durck den Tastbefund uberzeugt liat, ist die Uber- 
priifung am ausseren Abtxopfen der Lebergalle iibexfiussig. Bei 
der Verwendung eines solcken, auf meine Yeranlassung kinlier- 
gestellten, teilweise soliden Drans dient der' aussere solide Teil 
aussokliesslick dazu, an ikm den lioklen kepatiko-duodenalen 
Abscknitt kervorzuzieken. Man muss allerdings mein Spezialdran 
3 — H119G. Acta chir. 8-)andvnav. Vol. XC. 
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auf der Leberseite dem Einzelfall entsprecbend ]dirzen, die Stclle 
des Dranaiiges ist von vorrdierein festgelegt. 

Jlir sclieint, dass die niclit-versenkte diiodenale Hepatikusdrii- 
nage aiif transduodenalem bzv. transgastriscbem Wege in der 
Cbirurgie der Gallensteinkranklieit ein unzweifelbaftes Anwen- 
dungsbereich bat. Sie eignet sick aus kliniscli-cbemiscben Griin- 
den — damit der Gallenverlust gar nicbt eintritt — ganz boson- 
ders flir infizierte, bocbfiebernde Falle, indem sie ibren Zv'eck 
verfolgt obne einen Dauerscbaden (widernatiirlicbe Anastomose) 
zu setzen und aucb obne die Gefabr einer nicbt ganz sicberen 
Cboledocbnsprimarnabt beraufzubescbworen. Sie ist jedocb aucli 
angebracbt als nberlegenes Konknrrenzverfabren in reinen Clio- 
ledocbotoniiefallen an Stelle der sofortigen Nabt der Cboledoclio- 
tomiewunde mit gezieltem Sicberbeitsdran an die gelegentlicb nicbt 
voll befriedigende Nabtstelle; scbaltet sie docb wenigstens vor- 
liiufig Komplikationen seitens etwaiger Spliinkterdyskinesie aus. 
(Diese Erwagung spielte bei Elorcicen aucb eine bedeutsame 
Eolle). Desbalb entferne icb das Dran nicbt vor der Entfieberung, 
und sollte diese aucb iiber eine Wocbe auf sicb warten lassen. 
"Wie oft man sicb auf die Primarnabt des Hauptgallengangs nur 
mit gezieltem Sicberbeitsdran verlassen will, bleibe dem einzelncn 
Cbirurgen uberlassen; icb selber ziebe im Zweifelsfall das aller- 
dings unistandlicbere Verfabren der transpapillaren duodenalen 
Gallenableitung (etwa mit Spezialdran) unbedingt vor. Elier 
mocbte icb mein Vorgeben systematisieren, als gelegentlicb auf 
die altbergebracbte, aucb von Kirschner als iiberbolt betracli- 
tete aussere Hepatikus-Cboledocbusdriinage zuriickzugreifcn. De- 
rcn Indikation erkenne icb auf keinen Fall mebr an. Ganz bc- 
sonders angezeigt erscbeint die transpapilliire Gallendriinagc in 
denjenigen Fallen, wo Gboledocbus-Papillensteine (aucb) auf 
transduodenalem Wege angegangen wurden. 

Docb gibt es nocb andere Verwendungsmoglicbkeiten meines 
Yerfabrcns. Bei der cbroniscb-entzundlicben Verbiirtung des 
Pankreaskopfes battc man bisher die AVabl; zeitweilige, allcr- 
dings liinger dauernde T-Dranage des Hauptgallengangs odor end- 
gviltigc Anastomose. Hier ist meine IMctbode dazu berufen, der 
sebwierigen Entsebeidung; zuniicbst monatelangcr (allerdings 
wobl nur teilweiser) Gallenverlust odor endgiiltige Cbolangiti.s- 
gefabr, aus dem AVegc zu gehen. A\icb in dor 'Wiederbcrstellungs- 
ebirurgie der Gallenwege ware nacb meinem Vorbild von der 
transduodcnalen bzw. transgastriseben somit iUisseren Gallcnab- 
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leitung Abstand zu nelimen zugunsten der Dranage in den Magen 
bzw. Zwolffingerdarni auf meineni transgastrisoben (transduode- 
nalen) Wege naob Witzed. 

Schliesslich konnte eine analoge Gallendranage lierangezogen 
werden bei der Heistellnng sonstiger Koinmunikationen der Gal- 
lenwege init deni Magendarnitrakti; nacli iPapillenexzisionj bei 
innerer Choledocho-Duodenostomie, bei bleistiftscbmaler Gallen- 
blasenanastomose. 

Icb liatte noch nicht die Gelegenlieit (Kriegsverlialtnisse: Fett- 
karenz) die Choledocbotomie als Hanptmonient in der Beband- 
lung der akuten Pankreasnekrose im Fruhstadium auf nieine 
Weise zu beenden. In solcben Fallen ware eine gewisse Zuriick- 
haltung erklarlicb; Gefabr der Nabtandauung. Das transpapillare 
Dranrobr nicbt zu starken Kalibers gefabrdet erfabrungsgeinass 
das Pankreas nicbt durcb Konipression des Wirsungianus. 

Ziisammenfassiiug. 

Als Zusatz zur »idealen Cboledocbotomie«, zur sofortigen Nabt 
der Cboledocbotomiewunde empfiehlt sicb in entsprechenden 
(cbolangitiscben) Fallen, docb aucb sonst wobl ofters die nicbt 
versenkte Hepatikus-(Gboledoclius)-Dranage durcb die Papille 
bindurcb in den Zwolffingerdarm mittels eines Spezialdrans. 
Man leitet dasselbe mit seinem soliden, peripberen Teil auf WiT- 
ZEL’scbe Art aus dem Duodenum (bzw, Magen) und der Baucb- 
wand beraus um daran den boblen, zentralen, dranierenden Iie- 
patikoduodenalen Abschnitt bervorzieben (und beliebig entfer- 
nen) zu konnen. Als Notbebelf sind abgeklemmte gewdhnbche 
Drans verwendbar, Sonstige sog. Sicberbeitsdrans sind iiberflus- 
sig. Unter Heranziebung dieses Veifabrens sollte die zeitweilige 
aussere Gallenableitung aucb in Gestalt des gewohnlicben He- 
patikusdrans endlich aus dem chirurgiscben Riistzeug vdllig aus- 
scbeiden. 


Summary. 

It is recommended that “ideal Choledocbotomy”, tbe im- 
mediate suture of tbe incision in the common bile duct, be followed 
in certain cases (for instance of cholangitis), but perhaps also in 
others, by drainage of tbe hepatic-common duct through the 
papilla of Vater into the Duodenum. A special non-buried drain 
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is used. The massive, peripheral portion of this drainage tube is 
led, after Witzels method, from tlie duodenum (or stomach re- 
spectivel}') through the wall of the aljdomen, so that with it tlie 
liollow, central, draining hepaticoduodcnal portion may he draw?i 
out (and in this way removed at any time). Another expedient is 
to use ordinary but clamped drains. Other so-called “safetv”- 
drains are not necessary. By this method the temporary external 
bile drainage by means of the usual hepatic tube should ultimatelv 
disappear entirely from operative surgery. 


Bdsiime. 

II importe, dans des cas specialenient indiques (avec cholangitc), 
mais peut-etre aussi dans d’autres cas, d’ajouter a la (ichole- 
dochotomie idealo) — • la suturation directe de Fincision dans le 
choledoque — le drainage transvaterien vers le duodenum a 
Faide d’un tube non perdu. L’on conduit le drain special avec la 
partie periferique massive selon Witzel du duodenum (resp. dc 
I’estomac) par la paroi abdominale en dehors, afin de pou- 
voir ainsi extraire la partie creuse centrale, drainante hepatico- 
duodenale (et par la alors de pouvoir Fenlever a volonte). On pent 
se contenter de chains simples fermes. A cote de cela les drains dc 
surete sont superflus. Avec cette maniere de traiter, le drainage 
temporel exterieur des voies biliaires dans la forme du drain 
liepatique simple dut enfin disparaitre entierement de Farscnal 
chirurgical. 
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Die Gitronensaure (weiter unteii wird die Verkiirzung Ci ver- 
wendet) ist eine in der lebeuden Natur allgemein vorkommende 
Tri-Karbonsaure. Nacbdem sie friiker als eine fiir die Medizin 
belanglose Pflanzensaure betracbtet worden war, bat man auf 
Grund einer von Physiologen imd Biochemikern wabrend der 
letzten 15 Jabxe betriebenen intensiven Porscbnngsarbeit berans- 
gefunden, dass die Ci eine zentrale Stelle im tieriscben Stoff- 
wecbsel einnimmt. Im Jabre 1929 publizierte T. Thunberg seine 
enzymatisch-cbemiscbe Metbode zur Bestimmung der Ci. Unter 
Anwendnng dieser Metbode sind dann vor allem am Pbysiologi- 
soben Institut in Lnnd eine Reibe von Arbeiten iiber das Vor- 
kommen der Oi im Organismus und ibre Bedeutung fiir denselben 
ausgefiibrt worden, Diese Verbaltnisse sind kiirzlicb eingeliend 
von J. Mabtensson (1940) und N. Hallman (1940) bescbrieben 
worden, wesbalb bier nur auf ibre Arbeiten verwiesen vdrd. 

Grosseres Interesse fiir die kliniscbe Medizin erlangte die Ci 
durcb die Arbeit P. Sjostboms (1937) iiber die Bestimmung des 
Ci-Gebalts im Blutserum als Diagnostikum bei Erkrankungen 

Die Untersuchung, deren Ergebnisse hisr vurgelegt -werden, Avurde in den 
Jahren 1938 — 39 an einem klinischen Material aus der chirurgischen und medi- 
zinischen Abteilung des Allgemeinen lirankenhauses zu Helsingfors, aus dem 
Maria- und Kivelii (iS'/ej?gr/ird)-Iiirankenhaus der Stadfc Helsingfors, dem Kranken- 
haus der Diakonissenanstalfc zu Helsingfors und dem Finnischen Roton-Kreuz- 
Krankenhaus ausgefiibrt. Bei der Sitzung von Einska Liikaresallskapet am 8. Mai 
1941 Avurde iiber das Resultat der Untersuchung Bericbt erstattet. Die Arbeit 
wurde auf grund des Ejieges unterbrochen und £e Publikation hat sich aus dom- 
selben Grunde A'erzogert. 
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der Leber unci der Gallemvege. (Per Ci-Gebalfc im Blutserum Vircl 
anschliessend init Ci/s bezeiclinet und in y/nil ausgeclriickt). 
•Sjostroji fand, class die Normahverte bei 160 gesuuden Personen 
ZAvischen 17 und 27 y/iul lagen. Als Mittehvert stellte er 20.52 
1.80 fest. Unter ca 300 Patienten mit Erkrankungen der Leber 
Oder der Gallenwege A\desen die Falle mit akuter Hepatitis in 79 % 
gesteigerte Ci-Werte auf. Bei chronisclier Hepatitis und Zirrliose 
lagen 81 % der Werte iiber 25 y/ml und 63 % iiber 27 y/ml. Die 
unJvOinplizierte Cbolecystopathie bot in der Regel normale 'Werte 
dar. Er untersuchte 65 Ealle mit Steinen im Puctus choledoclius: 
■‘/s der in einer schmerzfreien Periode entnommenen Probeu 
Aviesen normale Werte auf, AA-alirend die AA'alirend eines Scluncrz- 
anfalls entnommenen Proben oft eine leiclite Steigcrung des Ci- 
Wertes darboten. Pie Fade mit Karzinom in den GallenAA'egcii 
oder im Pankreas AAuesen zu einem nocb grosseren Teil normale 
Werte auf. Pie Bestimmungen an Fallen mit Lebertumor ergaben 
AA’echselnde Resultate. Sjostrom bediente sicb der yon T. Thux- 
BERG (1933) erAA'almten Ci-Belastung. Pie perorale Zufuhr a'oii 2g 
Ci ergab in Fallen von Obturationsilcterus nur ein rascb A'oriiber- 
geliender Anstieg des Ci/s, AA-ahrend bei Hepatitispatienten cine 
langdauernde Steigcrung festgestellt AA'urde, die nacli 2 Std. nocli 
nicht zuriickgegangen Avar. Sjostrom fand, class die Belastungs- 
probe der Untersucbungsmethode erbobten Wert verlieh. Er zog 
die Scblussfolgerung, class die Bestimmung des Ci/s im BUit- 
serum bei unklaren Ikterusfiillen oft Avertvolle Aufscbliisse fiir 
das Stellen der Pifferentialdiagnose zAviscben Hepatitis und 
Obturationsikterus aucb in solcben Fallen licfert, ayo andcre 
Leberfunktionspriifungen im Stick gelassen baber. 

Pie Ci-Bestimmung Avurde von J. Leh^iaxx aufgcnommcn, der 
dieselbe mit der Pbospbatasebestimmung im Blutserum kombi- 
nierte. Die Ergebnisse legte er i. J. 1939 A*or (J. Lehmaxx 1910). 
Gleicbzeitig bericbtete M. Odix (1940) iiber das Resultat A'cr- 
gleicbender Leberfunktionsprufvingen bei einer Anzabl sicheror 
Fiille von Hepatitis. Die Takata-Ara-Beaktion Avar in 42 % (29 
A'on 64), die geAA'obnlicbe Galaktoseprobc in 50 % (25A'on45), die 
Galaktoseprobe nacb Poliak in 83 % (35 A’on 41) und die Ci-Probe 
aucb in 83 % (54 von 65) die.ser Fiille po.sitiA'. Onix botontc, dns« 
die Proben cinandor niebt ersetzen sondern ergiinzen und scltlo.^s 
sicb Lehmaxx darin an, dass die Ivombination dor Ci- und Pho^- 
pbatascbc.stinimung in den meisten Fiillcn cine AntAvort auf die 
Trage; Hepatitis odor Obturationsiktcru.s? zii gebon A-onnaij, 
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Ein lioher Ci- und ein niedriger Pliosphatasewert spreclien fiir 
Hepatitis, ein niedriger Ci- und ein holier Pliosphatasewert spre- 
chen ebenso deutlich fiir Obturationsilrterus. Lehmann kam i. J. 
1941 (J. Lehmann 1941) auf die Erap zuriick, wo er das Ergebnis 
vergleichender Bestimmungen des Ci-, Phosphatase- und Ikterus- 
index an 450 Patienten mit Erkrankungen der Leber oder der 
Oallenwege vorlegte. Das Laboratorium lieferte in 90 /q der Ealle 
die richtige Differentialdiagnose inbetreff des Ikterusursprungs. 
Lehmann setzte die Norm fiir den Ci/s auf 20' ^28 y/ml an und 
sprach von Hepatitiswerten iiber 28 y/ml. 

Die Kombination der Serumphosphatase-, Serum-Ci- und 
Takata-Ara-Bestimmung bei Erlrrankungen der Leber und der 
Gallenwege wurde von H. Buch (1942) beschrieben. Den Nornial- 
wert fiir Ci/s stellte er bei 32 Personen zu 15.3 — 25.8 y/ml fest: 
das Mittel betrug 20.2 y/ml. Unter 31 Eallen mit Choledocho- 
lithiasis wiesen nur 8 in irgendeiner Phase der Khankheit Ci- 
Werte iiber 27 y/ml auf. Unter 29 Eallen von Cholelithiasis mit 
Ikterus fand er einen gesteigerten Ci-Gehalt lediglich in 7 Eallen; 
Cholelithiasis sine ictero verlief mit normalen Ci-AVerten. Tumoren 
der Gallenwege und des Pankreas ohne Metastasen waren durch 
6 Ealle vertreten, nur 2 batten in alien Phasen der Krankheit 
normale Ci-Werte, wahrend 7 von den 8 Eallen mit Metastasen 
normale Werte darboten. 21 sichere Hepatitisfalle batten samtlich 
gesteigerte Ci-Werte. Buch bestatigte die LEHMANNsche Eegel von 
der Beziehung zwischen der Ci- und der Phosphataseprobe bei 
Erkrankungen der Leber und der Gallenwege. 

Beziiglich der Erage, weshalb die Bestimmung der Serum-Ci als 
Leberfunktionsprobe verwendet werden kann, ausserte J. Mar- 
tensson (1940): »Obgleich der Ci-Gehalt im Serum normalerweise 
ziemlich konstant liegt, reagiert er doch sehr empfindlich auf 
Inderuugen der quantitatiyen Verhaltnisse bei den Reaktionen, 
an denen die Ci teilnimmt. Dies deshalb, weil der Gehalt im Serum 
so niedrig ist, kaum mehr als 0.0001 mol, und weil Ci eine Sub- 
stanz ist, die sehr leicht abgebaut wird. Der Abbau der Ci erfolgt 
hauptsachlich im Nierenparenchym. Aber der Ci-Umsatz ist eng 
verbunden mit Prozessen innerhalb des Kohlehydrat- und Ei- 
weissmetabolismus, welche direkt vom funlctionellen Zustand der 
Leber abhangig sind. Deshalb konnen wir die Serum-Ci als emp- 
findlichen Indikator der Leberfunktion anwenden, da wir die 
Moghchkeit besitzen, auch kleiuere Yariationen im Ci-Gehalt des 
Serums exakt zu bestimmen«. 
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Methodik. 

Fur die Ci-Bestimmungen ist die enzymatiscli-cliemisclio Me- 
thode nacli Thui^berg zur Amvendung gekommen. Die Blutprobcu 
w’urden morgens auf nuchternen j\Iagen steril durcli Veneupunk- 
tion entnommen. Die Broken wnirden im Eisschrank aiifbewahrt 



Fig. 1. 

Bercchnung: Das Rolirchcn mit 0.2 ml Scrumvorcliinnung ergibt 30.00, niit O.."? 
— .32.00, init 0.} — 29.25, mit 0.5 — 2.3.20 mid mit O.fi — 22.50 yfm]. Das Mittcl 
fiir die Bohreheu mit 0.0, 0.1 iind 0.5 ml betriigt 28. S / /ml. 

lind in der Regel an demselben oder am folgenden Tagc unter- 
suclit. Kontrollproben erndesen, dass die Aufbetvahning der 
Proben ibren Ci-Gehalt niclit veriinderte. Die verschiedonen 
Eiitfarbungszeitcn der Standard- und Serumrdlircheu sind in 
tiblicber Weise in ein Koordinatensysten eingetragen tvorden 
(s. Fig. 1). Der Ci-Wert tvurde nacli Tjiuxberg ausgeheiid von 
dem Priiizip berechnot, dass gleicli langon Entfarbung-szeitcn in 
der Scrum- und in dor Standardseric gleicli grosse Ci-Mengen 
cntsjn-ecbcn. Der B’ert fiir Ci/s ist als ]\Iittel der aus dcnRohrclicn 
mit 0..3, 0.*! und 0,.'> ml Serumverdiinnung berechneten Ci-Bcrtc 
angegeben. 
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Tatoelle 1. 


Konirolle der Differenz zwischen zioei Bestimmungen 
an derselben Serumprobe. 


Versucli Nr 

Serum- 

verdiinnung 

Erste Bestim- 
mung 

Zweite Besfcim- 
xoung 

Differenz im 
Jlikrogramm 

Differenz in % 
des jiVIittelwertes 
der Bestim- 
mungen 

Arithmetisches 

ilittel 

Arithmetisches 
Jlittel unter 
Ausschluss von 
Versuch 24 

1 

1/5 

44.00 

45.03 

1.03 

2.31 





2 

1/5 

52.53 

53.50 

0.97 

1.83 





3 

1/5 

50.09 

48.39 

2.30 

4.64 





4 

1/5 

46.S1 

43.28 

3.53 

7.80 





5 

1/4.5 

45.80 

46.55 

0.75 

1.62 





6 

1/4.6 

40.98 

42.60 

1.62 

3.88 





7 

1/4.5 

41.10 

43.95 

2.85 

6.70 





8 

1/4 

56.33 

51.50 

4.83 

8.96 





9 

1/4 

39.24 

38.09 

1.15 

2.97 





10 

1/4 

42.87 

40.11 

2.70 

6.65 





11 

1/3.5 

50.32 

46.09 

4.23 

8.77 





12 

1/3.5 

28.02 

31.29 

2.07 

8.91 





13 

1/3.5 

33.72 

35.41 

1.69 

4,89 





14 

1/3.5 

37.78 

37.26 

0.50 

1.49 

5.11 

% 



15 

1/3 

25.72 

25.58 

0.14 

0.55 





16 

1/3 

26.95 

27.02 

0.07 

0.26 





17 

1/3 

28.20 

29.13 

0.93 

3.24 





18 

1/3 

18.83 

18.73 

0.10 

0.53 





19 

1/3 

28.05 

27.67 

0.38 

1.30 





20 

1/3 

26.42 

26.30 

0.12 

0.46 





21 

1/3 

28.58 

28.05 

0.53 

1.87 





22 

1/3 

21.40 

20.77 

0.63 

2.99 





23 

1/3 

36.25 

35.57 

0.68 

1.89 





24 

1/3 

29.23 

25.43 

3.80 

13.90 





25 

1/3 

27.20 

27.98 

0.78 

2.83 





26 

1/2.5 

19.79 

19.09 

0.10 

0.51 





27 

1/2.5 

16.57 

16.57 

O.oo 

O.oo 




1 

28 

1/2 

18.74 

18.02 

0.72 

3.92 

2.45 

% 

1.57 

°/o 


3.78 % 

3.40 % 


Die Differenz zwischen zwei Bestimmungen an derselben Serum- 
probe ist durch 28 Doppelbestimmnngen berecbnet worden. Von 
diesen wurden 7 an demselben Tage bei zwei verscbiedenen Yer- 
sucben, die iibrigen an verscbiedenen Tageu ausgefiibrt. Die 
Ergebnisse geben aus Tab. 1 bervor. Es ist anzunebmen, dass sicb 
in Versucb 24 (Tab. 1) ein grosserer tecbniscber Eebler einge- 
scblicben bat, da das Ergebnis bei diesem Versucb so stark von 
den iibrigen abweicbt. In der Tabelle sind die Versucbe nacb fal- 
lenden Verdiinnungszablen gruppiert worden, da zu erwarten ist, 
dass die grossten Differenzen bei den starksten Verdunnungen 
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cntstelien werden, weil ja die Verdiianungszahl als Multiplika- 
tionsfaktor in die Formel fiir die Berechnung des Ci/s-'\Vertes aus 
der Kurve eingelit. Diese Annalime erwies sicli als berechtigt. 
Biir jeden einzelnen Versucb ist die Differenz z^viscl^eu den zwei 
Bestimmungen in % des l\Iittels der Bestimmungen bereclinet 
Worden. Im jMittel bat die Bifferenz 3,78% betragen, wenn man 
von Versucb 24 absiebt betrug sie 3.40 %. In den 14 Versuclien, 
wo das Serum mebr als dreimal verdiinnt war, belief sicb die 
Bifferenz auf 5.11 %, und in den 14 Versucben, wo das Serum 
dreimal oder weniger verdunnt war, auf 2.45 %. Unter Aussclilus.'; 
von Versucb 24 erbalten wir fiir die letztgenannte Gruppe die Zahl 
1.57%. 

Bei Verwendung der TnuNBERG-Metbode zur Bestimmuug der 
Gi in verscbiedenen Korperfliissigkeiten begegnet man einem 
Pbiinomen, das anscbeinend eine beacbtenswerte Beblerquellc 
ausmachen kann. Am starksten diirfte sicb dies Pbanomen bcim 
Arbeiten mit Blutserum geltend macben. Icb denlce bierbei an 
die sog. systematiscbe Beviation der Serumkurve. Bieselbe ist 
daran scbuld, dass man beim Berecbnen der Ci-Werte aus der 
Kurve regelmassig einen um so boberen Wert erbalt, eine je 
geringere blenge Serumverdiinnung in dem Bolircben entbalten 
ist, wiibrend der Wert mit steigender Seruramenge im Bobrehen 
sinlct (vgl. Pig. 1). Insbesondere bei Serumproben mit niedrigcni 
Ci-Gebalt, die nur wenig verdunnt werden, maebt sicb das Pliiino- 
men stark geltend. Eine endgiiltige Erklarung fiir die Ursaclie 
des Pbanomens ist nocb nicht abgegeben worden. Ungesuclit 
stellt sicb der Verdaebt ein, dass der bereebnete Wert \'ieileiclit 
niebt riebtig ist, da man aus versebieden ausgewiiblten aufeinan- 
derfolgenden Punkten der Serumkurve versebiedene lilittelwertc 
berecbnen kann. Wie erwahnt, babe icli den Mittelwert der aus 
den Bolircben mit 0.3, 0.4 und 0.5 ml Serumverdiinnung bcrccli- 
neten Ci-Werte als Ci/s angegeben. Es ist wiclitig zu wisson, ob 
sicb auf diese Weise ein systematisclier Eebler einscbleicbt, inul 
in dem Fall, wie gross dieser Felder ist. Bus Problem ist auf zwei 
verscbiedenen Wegen angegangen worden. 

1. BcsHimnnngr <ler Ausbeutc eiiics IjcK'nnntcii ('l>Zusntzcs zmii Sennn. 

Bas Verfabren crbellt aus folgendem Bcispiel; Ci/s wurdc in 
eincr Serumprobe zu 25.83 y/ml festgestellt. Bas Serum wurde 
im Verldiltnis 1/2.5 verdiinnt, und bei einem neuen Versucb wurdc 
eine Bobrebenserie I in iiblicber Wei.se mit dieser Verdiinnung 
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bescMckt. Es wurde eine Oi-Losung bereitet, die 25 y/ml Ci ent- 
hielt. Gdeicbe Teile von Serum und von dieser Ci-Losung wurden 
gemiscbt und das Gemiscli im Verlialtnis 1/2.5 verdiinnt. Der 
Ci-Gebalt des Gemiscbes betrug dann 


»Serum« 

~2Tr~ 

2 



y/ml. 


Eine Eobrcbenserie II wurde bei demselben Versucb iniibliclier 

Weise mit dieser Miscliung bescbickt. Die Kurven I und II wurden 

sebr aknlick, da der Ci-Gebalfc in den beiden Eobrcbenserien bei- 

nabe derselbe war und beide das gleicbe Serum, wenn aucli in 

verscbiedener Verdiinnung entbielten. Die beiden Kurven wurden 

mit derselben Standardkurve verglicben. Die Bereclinung wurde 

so bewerkstelligt, dass die Ausbeute der Eobrcben mitgleicben 

Quanten Serumverdiinnung bzw. Ci-Serumgemiscli Paar fiir Paar 

miteinander verglicben wurden. Da die beiden Kurven einander 

beinabe deckten, wirkte der durcb die systematiscbe Deviation 

eventuell eingeflibrte Eebler in gleicbem Masse auf beide Rolir- 

cben ein. Aus dem Robicben mit 0.4 ml Serumverdiinnung in der 

Robrcbenserie I wurde der Ci-Gebalt der Serumverdiinnung zu 

10.5 y/ml, und aus dem Robrcben mit 0.4 ml Ci-Serumgemiscli 

in der Robrcbenserie II der Ci-Gebalt des Gemiscbes zu 11 y/ml 

1 1 T 1 . »Serum« 

berecbnet. In der Eormel ist dann — — = 10.5. Der bekannte 

2.5 


Gi-Zusatz betrug ja 10 y/ml, aber die Ausbeute dieses 10 y ist uns 
unbekannt und wird mit x bezeicbnet, wobei die Eormel das 
10.5 X 

Ausseben erbiilt. Der Zablenwert dieses Ausdrucks 


wurde oben aus dem Robrcben 0.4 in Serie II zu 11.0 berecbnet. 

rxr' 11 1 ^ ^ 

Wir erbalten also = 11.0 und x = 11.5. — Auf diese 

Weise wurde die Ausbeute der zugesetzten Gi-Menge Rolmcben 
fiir Riibrcben in 16 Versucben berecbnet, die in Tab. 2 wieder- 
gegeben sind. Diese Versuche lassen erkennen, dass die syste- 
matiscbe Deviation der Serumkurve einen systematiscben Eebler 
bei der Berecbnung des Ci/s-Wertes verursacbt. Die Ausbeute 
aus dem Robrcben mit 0.3 und 0.4 ml Serumverdiinnung wird im 
Mittel um 16.53 bzw 6.25 % zu gross, wabrend die Ausbeute aus 
dem Robrcben mit 0.5 nil Serumverdiinnung im Mittel 0.12 % 
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Taljclle 2. 


Aushenie bean Zusaiz von 10 yjml Ci zian Senan. 


Vcrsuch 

Eolirohcn mifc 
ml Serum + Ci 

Mttel dcr 
! R6lu:cl>cn mifc 
! 0.3, 0.4 und 
j 0.5 ml 



jMittel dcr 
Rolirelien mit 

1 0.4 und 0.5 ml 

i 

0.3 

0.4 

0.5 

1 

1 ! 

j 

13.000 

11.000 

10.800 

I 

; ll.GOO 

10.900 

2 : 

lO.GCO 

9.750 

9.000 

1 9.S05 

9.375 

3 1 

11.GG7 

13.000 

lO.soo 

1 11.S22 

11.900 

4 ; 

13.332 

11.500 

10.400 

11.714 

10.950 

0 ! 

9.000 

8.000 

7.S00 , 

8.2G7 

7.900 

6 1 

12.333 

i lO.ooo 

lO.ooo j 

10.778 

lO.ooo 

7 1 

10.GG7 

9.500 

ll.GOO i 

10.5SO 

10.550 

8 1 

ll.GGG 

11.500 

10.200 . 

11.122 

10.850 

9 i 

11.G07 

10.250 

lO.ooo 

10.G30 

10.125 

10 i 

11.GG7 

10.5OO 

lO.GOO I 

10.922 

10.550 

11 1 

13.000 

11.500 

lO.ooo 1 

11.500 

10.750 

12 

12.332 ' 

11.000 

lO.GOO 

11.311 

lO.soo 

13 

12.000 1 

10.500 

10.200 

10.900 

10.350 

14 

9.CG7 

9.000 1 

9.000 

9.422 

9.300 

15 

12.CG7 

12.000 1 

10.4 00 

11.089 

11.200 

16 

11.120 ' 

11.000 I 

7.S00 

9.073 ) 

9.400 

Aritlim. . 

11.G03 i 

10.G25 ' 

9.9SS 

10.755 1 

10.300 

Fchler in % . . 

16.53 i 

6.25 I 

0.12 

7.55 1 

3.00 


zu klein ausfallt. Dure]] Angabe cles Zalilemvertes fiu- Ci/s als 
Mittel dcr aus den Kolirclien mit 0.4 und 0.5 ml Sorumverdunming 
bereebneten Zablen -ware man bei diesen Versuchen zu cinem 
anniibernd richtigen Ergebnis, 10.3 y anstatt der zugesctzteii 10 y 
geliommen. Da aber ein aus nur zwei Rohreheu bereclmeter Jlittcl- 
wert durcli eventuolle tcclmisclie Fclilcr bei dcr Besti miming allzu 
stark beeinflusst Averdeu wiirde, bin icli dabei geblieben, dock don 
Mittebvert fiir die Bolircken mit 0.3, 0.4 und 0.5 ml Serumver- 
diinnung als Ci/s anzugeben, trotzdem der IVert hierdurcli mnc.'i 
7.5 % zu gross angegeben wird. Das Eohrclien mit O.G ml Seniin- 
vcrdiinming ist bei diesen Bereclinungen iiiclit mitgenoiuincn 
worden, wcil die Entfiirbungszeit fiir die Bolircken oft die glciclic 
M’ie fiir das Bolircken mit 0.5 ml war, und cine Berecknung also 
nickt moglicli war. 


2. Ilestiminiing- <l(*r Aiisbeutc eiiior lielfnniiloii OlOIciigo, wenn tHo 
syslcmatlschc Deviation Unrcli oinc inililTorcnle 
Dhvcisslo.sniig^ hciiliigt Isl. 

Dcr Vorfassor fand, dass ven^ckiedenc Stoffo, die kolloidale 
Losunuen bilden, cine sv.stomatiseke Deviation dor Ci-Kurvo 
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Tabellc 3. 


Avsbeute beim Zusatz von 


10 yiml Ci zu Alb. ovi pulv. in 6 % Lbsung. 


Vcrsuch 

Rolirchen mit 
ml Alb. ovi + Ci 

Silittel der 
Rohrchen mit 
03, 0.4 und 
0.5 ml 

Mittel der 
Rohrchen mit 
0.4 und 0.5 ml 

0.3 

0-4 

0.5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

13.33 
11.G7 
12.67 

11.33 

13.33 
12.00 

11.33 
10.00 

10.07 

11.33 
11.00 
12.00 

12.33 

11.33 
12.00 

12.07 
9.07 

11.00 

10.07 

11.07 

11.25 

9.75 

10.25 
10.00 
10.75 

10.00 
10.50 

8.75 
9.25 
9.50 

10.00 
10.50 
10.25 

10.00 

10.00 

10.75 
9.25 
9.75 
9.00 

1 10.50 

9.80 

8.60 

9.20 

8.40 

9.40 
9.20 
9.40 
8.00 
8.60 

7.00 
8.60 
9.40 

9.60 
9.40 
9.40 

9.00 
8.20 

8.60 
8.20 
9.40 

11.40 

10.01 

10.77 

9.91 

11.10 

10.40 

10.41 

9.17 

9.51 

9.48 

9.87 

10.63 

10.73 

10.24 

10.47 

10.81 

1 9.04 

9.78 

9.29 

10.52 

10.53 

9.18 

9.73 

9.20 

10.08 

9.00 

9.25 

8.08 

8.93 

8.55 

9.30 

9.95 

9.93 

9.70 

9.70 

9.88 

8.73 

9.18 

8.60 

1 9.95 

Arithm. Blittel . 

11.00 

lO.oo 

9.83 

10.18 

9.47 

Fehler in % . . 

16.00 

0 

1.70 

1.80 

5.30 


hervorrufen. Diese De\'iation entspriclit vollstandig der vom 
Serum hervorgerufenen. Das erwahnte Phanomen wurde zur 
Ivontrolle der Bereclinungsweise fiir Ci/s ausgeniitzt. Zu einer 
6 % Losung von Albumen ovi pulverisatum Schering-Kablbaum 
v’urden 10 yjmi Ci hinzugefugt und mit dieser Lbsung 20 Versuche 
angestellt. Die Versuche werden in Tab. 3 wiedergegeben. Die 
Bestimmung mittels der Pentabromacetonmethode nacli Puohee, 
Sherman und Vickery zeigte, dass die Lbsung als solche keine 
Ci enthalt, trotzdem T, Thunberg (1941) ca 10 y/ml Ci im Hiihner- 
eiweiss fand. Die in Tab. 3 wiedergegebenen Versuche erweisen, 
dass die systematische Deviation hier einen Eehler von derselben 
Grbssenordnung einfiihrt wie bei den Versuchen mit Serum (vgl. 
Tab. 2). Bei den Versuchen mit Eineisslbsung war die Ausbeute 
fiir das Ebhrchen mit 0.3 ml im Mittel urn 16 % zu gross, wahrend 
sie fiir das Ebhrchen mit 0.4 ml genau richtig 10 y betrug. Das 
Ebhrchen mit 0.5 ml ergab eine Ausbeute, die im Mittel um 1.70 % 
zu klein ausfiel. Gibt man bei diesen Versuchen das Mittel der 
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Ci-Wcrte fiir die Rolirclieu mit 0.3, 0.4 unci 0.5 ml Eiwoisslosun" 
als den Ci-Gehalt det Ldsung an, so cvhiilt man eine bcracrkens- 
cvert e.xakte Ansbeuto der Rugesetzfcen Ci-3Icnge, im Mttc] 10. is 
■y/ml gcgen den riclitigcn Wert 10 y, und eincn Felder von inir 
1.8 %, Der jllittehvert fiir die Eolirclien mit 0.4 und 0.5 ml isfc hei 
die.sen Versucben um 5.30 % zu klein. Diese Versucbe lassen iiber- 
dies die Bcreclitigung einer Verwendung dcs Mittehverts fiir die 
Eohrcben mit 0.3, 0.4 und 0.5 ml bei der Bereclmung von Ci/s 
erkennen. 

Einigo vergleicliende Untcrsucliungen mit der Pentabromaceton- 
methode nacli Puciier, Sherman und Vickery sind in Zusam- 
mcnarbeit mit Krusius ausgefiihrt worclcn. Die Versucbe zcigten 
eine gute tJbereinstimmung ZAviscben den Ergebnissen, sie sind 
von E. E. Krusius (1940) als Tab. 11 in seiner Abbandlung 
publiziert wordcn, 

Bei 20 Proben von 20 gesundcn Personen lag Ci/s znischeii 
19.51 nncl 28.85 y/ml, entsprccbend einem Mittehvert von 24.35 
y/ml. Als obere Grenzc der normalcn Wcrte sind 28 y/nd angcsetzt 
worden. 

Scldussfolgeriingcn. 

1. Die TnuNRERG'jMetbodc hat in der Hand cles Verfassers cine 
Different von im i\Iittel 3.78 % dcs IMittelwertcs fiir znei Bcstim- 
mungcn an derselben Scrumprobe ergeben. 

2. Die systematische Deviation der Serumkurve ist datati 
schnld, class der aus den Bohrehen mit 0.3, 0.4 und 0.5 ml Scrinn- 
verdiinnung berechnete Wert fiir Ci/s ca 7.5 % zu gross ansfjiilf. 

3. Wenn die .systematisclie Deviation durch eine inclifferente 
Eineisslo-sung bedingt ist, ■\vird die Au.sbcute cincr bekanntcii, 
aus den Bolirchen mit 0.3, 0.4 und 0.5 ml bereclmctcn CiAIonge 
nur 1.8 % zu gro.ss. 


Klini.sclie Uiitersuciniiigcn. 

Das klinisebe ;Matcrjnl bostebt aus 9S Patienten mit Erknm- 
kungeu der Beber odor der Gallcmvcge. Bei dicsen Patienten wiirde 
Ci/s in 18G Proben untersuebt. In 9 Eiillcn blieb die Lcbcrdiagno.^c 
unsicber. Bei den rcstlicbcn 89 Patienten wurclon 1G8 Proben 
untersuebt. Die Arbeit war als vergleicliende Untersuebung 
iiber den Wert dor Ci-Be.stimmung und einiger nndcrer in der 
kliniscdien Boutinearbeit gebriiucblicben Beberfunktionsprohen 
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fiir die Differentialdiagnose zwischen Hepatitis imd Obturations- 
ikterus mit besonderer Beriicksicbtigung des cbirurgisclien In- 
texesses fur die zeitige Operation bei Men mit OLoledocbnsste- 
nose geplant. Ha die Arbeit in einem zeitigen Stadium uuter- 
brocben wurde, ist das Material recbt klein. Zablenangaben liber 
die TJutersuctongsiesdtate liei den obenerwainten 98 Patienten 
nebst kurzen Kommentaren findet man in der tabellariscnen Aui- 
stellung nack dem Text. 


Heiiatitis catarrlialis und Atrophia hepatis acuta. 


In der Diagnosengruppe Hepatitis catarrbalis sind alle akuten 
Parenckyinscbadigungen mit Ausnabme der im Anschluss an 
Cholecystopathien auftretenden leichten Hepatitiden zusammen- 
gestellt, welche letztere der Ubersichtlichkeit halber mit den 
iibrigen Cholecystopathien zu einer Gruppe vereinigt wurden. 
Die Diagnose Atrophia hepatis acuta wurde nur in den 3? alien 
gesetzt, wo die Diagnose durch die Sektion bestatigt worden war. 
Die Grnppeneinteilung kann summaiisch anmuten, entspricht 
aber hier der praktischen Dorderung einer Diagnosengruppe, 
innerhalb welcher man die Dalle findet, die a priori von einer 
chirurgischen Therapie ausgeschlossen sind. Die Bezeichnung 
Hepatitis catarrbalis wird im pathologisch-anatomischem Sinne 
nach der Termiuologie Eppingers aufgefasst. 

Die Zahl der geheilten Dalle von katarrhalischer Hepatitis be- 
lauft sich auf 29, bei denen 81 Bestimmungen des Ci/s ausgefiihrt 
wurden. 

Dali 1—19 waren Dalle von schwerer Hepatitis, bei denen 
gastrointestinale Symptome bei der Erkrankung dominiert batten, 
wahrend die Dalle 20' 26 aus Patienten bestehen, deren Hrank- 
heitsbild an leichtere Dalle von epidemischer Hepatitis erinnerte. 
Sjostrom (1937) fiihrte diese Grnppeneinteilung bei seinem 
Material durch und fand, dass die Patienten, die unter domi- 
nierenden gastrointestinalen Symptomen erkranlct waren, fast 
durchgehend bedeutend erhohte Ci-Werte aufwiesen, wahrend die 

Gruppe der leichteren Dalle eine grdssere Anzahl recht niedriger 
\Verte darbot. ^ 


Ci/s lag m den Men 1- 19 bei 48 you 50 Bestimmungen uber 
-8 y/ml, nur 2 Proben ergaben einen normalen Wert fiir Ci/s 
Diese zwei Proben stammen von Rekonvaleszenten nach Hepa- 
1 iden, in deren Verlauf fruher bedeutend erhohte Werte konsta- 
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tiert werden konnten (Fall 2 iind 16). Werte zwisclien 28 und 3o 
y/ml sind scliwer zu deutcn, Avenn sie nicht gegen den Hintergruml 
friilierer erholitcr AYerte bei demsclben Kranken betrachtet n-erdon. 
Solclie Werte kommon liier 4 mat vor (Fall 2, 7, 11 nnd 17). Alio 
4 Bestimmnngen diescr Grossenordnung finden nir also bci Pation- 
ten, bci denen fnibere Proben Resultate iiber 30 y/ml ergoboii 
batten. In Fall 7 betrug dcr Wert der friiheren Bestimmnng 30.i! 
y/ml, und es ware eine gewisse Unsicberbeit bestebon geblieben. 
wenn niebt eine deutlicb patbologiscbe Belastnngsprobe erwicseii 
batte, dass die Werte von 30 und 28 bier niebt auf einem Zufall 
berubton. Bei alien dicsen 19 Patienten mit sebwerer Hepatitis 
konnten also wenigstens auf dem Hobepunkt der Erkrankung 
erbobte Ci- Werte festgestcllt werden. 

Unter den Fallen 20 — ^26 finden nnr insoweit durcbgeliend nie- 
drigere Werte als in der vorigen Griippe, als lediglicb Fall 24 mit 
boben Werten iiber 50 einberging, wiilu’cnd wir derartige Werte 
in der vorigen Grui)pc in Fall 2, 3, 4, 5, 9, 10, 12, 15, 16 und 18 
wiederfinden. Normale Werte werden in diescr Gruppe nur in 
zwei Proben von Fall 21 und 25 nachgewiesen; beide Bestimmungeu 
wurden in der Eekonvaleszenzausgcfiibrt. Sclnverdeutbare Werte 
zwiseben 28 und 30 werden in cincr Anzabl von drei in den Fiilleii 
20, 22 und 25 angetroffen. In Fall 20 bandelt cs sick jedoch inn 
oinen AusgangSAvert, auf den spiiter deutlicb gesteigerte Werte 
folgten; in den beiden anderen Fallen wurden die betreffenden 
Bcstiininungcn in dcr Kckonvaleszenz ausgcfulirt. In Fall 27, 28 
und 29 baben saintlicbc Bestimmungeu des Ci/s cinscliliesslicii 
der Belastungsproben normalc Werte ergeben. Alle drei Patienten 
Avaren junge 'Miinncr, die sebr leiebt obnc Fieber oder gastro- 
intestinale Symptome an fliicbtigem Iktcrus erkrankt Avaren. 
Die klinisebe Diagnose lautete katarrbnliscbe bzAv. epidemische 
Hepatitis. Allcm Ansebein nach bat cs sicli um sebr leiebtc Formeit 
A'on cpidemisc'ber Hepatitis gebandclt. Das negative Rosultat der 
Ci-Probe in die.sen Fallen stimmt gut mit dcr Erfahrung S.TuSTiidMS 
(1937) mit dcr Probe bei e])idcmi.scbcr Hcjiatitis iiberein. 

Dcr unerwartet bobc Wert, 125.7 y/ml in Fall 2 bercitetc zu- 
iiiicbst DeutungsscbeAvierigkeiten, da ihm keine Vcr.-^chlecbterumj: 
im Zustand des Patienten ont.spraeb, der im Gegcnteil eine Iles- 
serung erfubr. Eine niibere Analyse ergaii, dass der Kranke kurz 
A'or der Probenontnabmo Avenigsten.s ein Glas Preissolbecrsaft zu 
.sicli gonommen batte, das grosse idengen Ci entbalten diirfte. Ps 
liegeti Untor.sucbungen vor, die das Vorkommen grosser Reiigeii 
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Ci in einer Anzahl Beeren- und Fruchtsaften ausweisen. Diese 
Probe ist als eine nnfreiwillige Belastungsprobe zii betracbten 
rind weisfc daranf bin, wie wichtig es ist, dass der Kranke am 
Morgen vor Bntnabme der Probe wirklicb gar niobts verzebrt. 
1st die Kontrolle in dieser Hinsicbt mangelbaft, so Avird das Ergel)- 
nis in Frage gestellt. 

Die drei Falle von katarrbaliscber Hepatitis, die ad exitum fiibr- 
ten, findet man unter Nr. 30, 31 und 32, die drei Falle von akuter 
Leberatropbie unter Nr. 33, 34 und 35. Unter den 9 diesen 6 
Patienten entnommenen Proben baben nur 2 Proben, Fall 34 und 
35, Werte unter 50 y/ml dargeboten. In Fall 34 lieferte eine Be- 
lastungsprobe einen stark gesteigerten Wert. Die Bestimmung des 
Ci/s bat also bei diesen Fallen mit scbweren parenobymatosen 
Leberveranderungen eindeutig positive Besultate ergeben. 

Aus der tabellariscben Aufstellung gebt aucb das Ergebnis der 
vergleichenden Untersucbungeu bervor, die zwiscben deni Ci/s 
einerseits und der Galaktoseprobe, der Adrenalinblutzucker-Kurve 
und der Takata-Probe anderseits angestellt warden. Die Galak- 
toseprobe ist in ublicber Weise mittels Zufulii von 40 g Galaktose 
per os ausgefubrt worden. Eine Ausscbeidung von 3 g oder dariiber 
ist als patbologiscb angegeben worden. Beziiglicb naherer Angaben 
liber die Adrenalin blutzucker-Kurve (unten als Adrenalinprobe 
bezeichnet) ivird auf die Arbeit Lovegrens (1942) verwiescn, in 
der man alle nacbstebend angefiibrten Adrenalinproben udeder- 
findet. Als patbologiscb ist nacb Lovegren eine Blutzuckerdiffe- 
renz von bocbstens 40 mg% angesprocben worden. Unsicbere 
Werte zwiscben 40 und 45 mg% sind in dem Hepatitismaterial 
nicbt vorgekommen. Eine Differenz iiber 45 mg% ist als normal 
aufgefiibrt. Die Takata-Probe wurde nacb Haestrom (1935) 
ausgefubrt und abgelesen, ein flockiger Niederscblag in einem 
Eobrclien wurde als positive Reaktion bezeichnet. Die Takata- 
Probe ist an derselben Serumprobe wie die Ci-Bestimmung ange- 
stellt worden, ivabrend die Galaktose- und die Adrenalinproben 
in der clironologiscben tabellariscben Aufstellung neben den in 
derselben Wocbe ausgefiibrten Bestimmungen des Ci/s angegeben 
sind. 

Die Galaktoseprobe ist parallel mit der Ci/s-Bestimmung 20 mal 
an 15 Patienten mit katarrbaliscber Hepatitis oder akuter Leber- 
atropbie angestellt ivorden. Beide Proben waren 6 mal positiv,' 
Avabrend 11 mal positiven Ci-Bestimmungen negative Galaktose- 
tiroben entspracben. In keinem Fall bat sicb die Galaktoseprobe 

4 — U1196. Acta chir. Soandmav. Vol.XG. 
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als enipfindlicher denn die Ci-Bestiimming exmescn; sie erwics stcit 
ini Gegentcil mir in etiva der Halfte der Fiille als gleicli anivendbnr. 
Drci Galalctoseproben in Ball 1, 12 nnd 16 waren nicbt dirckt niit 
irgendeincr Ci-Probe zu vergleichen. 

Die Adrenalinprobe ivurdc 8 mal an 8 Patienten in dorselben 
Diagnosengrnppc parallel init der Ci-Bestimnning aiisgefiilirt. 
Beide Proben waren 7 mal positiv, ivahrend es einmal vorkam. 
dass die Adrenalinprobe neben einer negativen Ci-Probe positiv 
ansfiel. Dies wurde in Pall 21 ivalirend der Rckonvaleszenz kon- 
sfcatiert. Die Adrenalinprobe envies sick in diesem Pall im Ycr- 
gleicb zu der Ci-Bestimmnng sogar als empfindlicber. 

Die Takata-Probe ist, wie envartet, bei dicsen aknten Hepati- 
tiden sclileclifc ansgefallen. Sowohl die Ci-Bestimmung als die 
Takata-Probe ivaren 14 mal positiv; G von dicsen Rosultaten 
stnmmcn jedoch von demselben Patienten, Pall 3, Zwciraal ivarcn 
beide Proben negativ. Voile 14 mai cntsjiracli einer positive Ci- 
Probe eine negative Takata-Probe. 

Bei den imtcrsucliten 32 Piillcn von katarrlialiscber Hepatitis 
uiid den drei Pitllcn von akuter Leberatrophie hat sick die Ci- 
Bcstiinmnng im Blutserum als cine schr selektivc Jjcberfunk- 
tionsprobe orwicsen, die abgeschcn von drei Fallen mit sokr leickter 
Hepatitis ivcnigstens vabrend des Hohestadiums der Kranldicit 
ein positives Bcsnltat gelicfert hat. Es stelltc sick herans, dass 
die Probe bedentend cmpfindiicker als die GalaktiOSC- iind die 
H’akata-Probc ist, vakrend die Adrenalinprobe wold als ebenso 
empfindlicli wie die Ci-Bostimmung angcsproclion werden muss. 


CiiTliosis lie))ntis. 

Dio Diagnosengrnppc wire! nnr von 2 Piillen repriisentiert (Pr 
3G iind 37); der eine wiirde bei der Operation, der andere dureh 
die Sektion bestiitigt. Bei dicsen zwei Patienten wurden 7 Proben 
nntcrsuckt, die samtlich gcstcigertc Ci-lVcrtc darboten. In hekhn 
Piillcn war Tnkata positiv. Die Galnktoscprobc fiel bei zwei 
Untorsnebnngen in Pall 36 negativ aiis. 

Xi'an 37 besilzt ehirurgisebes Intercsse. Der Patient erkrankte 
aki't nnter keftigen Sclimcrzen in der Lcbergegend nebst Iktenis 
und Jlilirubinurie, aber nickt Urobilinnrie; die I’acees waren aclio- 
Jiseb. Die Sebmerzen liielten an, uml der Krnnke wurde wegen 
.Stcinvordackt einen IMonat spater operiert. Bei dor Operatiois 
wurde festgcstelH, dass die ra.«?age durcli Choledochiis und 
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Papilla Yateri frei war; aber die Leber war vergrossert, die Leber- 
kante abgeiundet, die Leberoberflaclie Meinknollig tmd von 
grauen Streifen dnrcbzogen. Bine am Tage vor der Operation 
angestellte Ci-Probe ergab 49.5 y/ml. Bine grossere Brfalirung 
in bezug auf den Wert der Probe hatte dem Patienten die Opera- 
tion und die auf Grund einer cbolamisclien Blntimg entstandenen 
Komidikationen ersparen konnen. 

Bei den zwei Pallen mit Leberzirrbose bat die Ci-Bcstimniung 
patbologisobe AYerte fiir Ci/s aufgewiesen. 

Stenosis ductus clioledoclii. 

Der Cbirurg stebt oft vor einer scbwierigen Aufgabe, wenii er 
bei einem Ilrterusfall zu den Operationsindikationen Stcllung 
nebmen soil. Obgieicb man seit Einfubrung des K-Yitamins in 
die Tberapie die cbolamiscben Blutnngen beberrscben kann, 
bleibt docb ein grosses Eisikomoment besteben, indem einc post- 
operative Leberinsuffizienz, wie kiirzlicb von J. P. Strombeck 
(1941) bervorgeboben 'wurde, zur Ursacbe eines unglilcklicben 
Ausgangs der Operation werden kann. Der Cbirurg bat nacb wie 
vor das Kecbt zu erwarten dass man ibm Gelegenbeit gibt, die 
Situation binnen zwei Wocben nacb dem Ilcteriscliwerden des 
Kranken zu bem’teilen. Bine Leberfunktionsprobe, die mit dem 
hdcbsten Grad der AYahrscbeinlicbkeit eine Antwort auf dieBrage; 
Cboledocbusstenose oder Hepatitis? gibt, ist desbalb von aller- 
grosstem AYert. 

Die Erfabrung des Yerfassers in bezug auf den Albert der Ci- 
Bestimmung fiir die Diagnose der Cboledocbusstenose basiert auf 
27 Untersucbungen des Ci/s bei 15 Patienten. Bei 8 Patienten, 
Pall 38—45, berubte die Stenose auf einem Stein im Ductus 
cboledocbus, wabrend die Ursacbe der Stenose bei 7 Patienten, 
Pali 46' — 52, in einer durcb Tumor bedingten Kompression oder 
daniit vergleicbbaren Umstanden bestand. 

Lithiasis ductus choledochi. 

Bei den 8 Patienten mit Cboiedocbusstein wurde die Ci-Bestim- 
mung 12 mal ausgefiibrt. Nur ein Kranker, Pall 38, wies einen 
leicbt erhobten Y^ert von 32.1 y/ml auf, wabrend die Proben bei 
den iibrigen 7 Patienten AYerte unter 28 y/ml ergaben. 

A^on den 8 Patienten mit Cboledocbussteinen wurden 5 der 
Operation unterzogen, und die kliniscbe Diagnose konnte in alien 
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Fallen bestiitigt werden. Diese Kranken waren in vielen Fallen 
sehr lange ikteriscli gcwesen, ehe sie auf die chirurgische Abteilun'' 
verlegt n-urden. Der Patient Nr 39 hatte 13 Wochen, der Patient 
FTr 41 10 Wocben an interinitticrendem Ikterus und Fieber gelitten, 
bevor er in clururgische Belxar.dhing kam. Kein einziger der Pa* 
tienten xvurde binnen zxvei "Wocben nacb dein Ikterisclnverden 
operiert. Bei 2 Kranken lagen beachtensiverte Kontraindikationen 
gegen eine Operation vor; sic Avurdcn nicht operiert, walirend ein 
Patient bei Kriegsansbrucli zum Abbrechen der Behandlung 
gezAvungen AA’ar. In 3 von 5 Fallen starb der Ivranke iin Anschluss 
an die Operation (Fall 38, 41 und 42). Die Todesursacbe nniss in 
alien diesen Fallen mit dem langwierigen Kranklieitszustand des 
Patienten in Zusamnienbang gesetzt Averden. In Fall 38 traten 
eine Kabtinsuffizienz und reicblicher Gallcnfluss ausder "Wunde 
hinzu, ebenso in Fall 42, avo der Tod unter dem Bilde des Leber- 
komas eintrat. In Fall 41 Avurde der Tod diircli eine cholamischc 
Blutung A’^erursacht. Diese Komplikationen hiitten moglicberAveisc 
A’^ermieden Averdeir kbnnen, Avenn man die Kranken friilier operiert 
hiitte. 

Choledochusstenose auf Gmnd einer Kompression durcli 
Tumor odor andere vergleichbaxe Ursachen. 

Eine Kompression des Ductus choledochus lag bei 7 Patienten, 
Fall 46 — 52, A'or. Die bei diesen 7 Patienten ausgefuhrten 15 
Bestimmungen des Ci/s Aviesen samtlicb Werte unter 28 y/inl aus. 
Alle Patienten mit Ausnahme von Nr 48 Avaren Avenigstens 4 
Wocben ikteriscli gCAvesen, als die erste Probe untersuebt wurde. 

Ein Panlcreaskarzinom bildete die Ursacbe fiir den Ikterus des 
Patienten in Fall 46 und vermutlicb aucb in Fall 47. In Fall 46 
AA'urde die Diagnose bei der Operation bestatigt, in Fall 47 ivieder- 
um durcb die Sektion. Der Patbologe batte in diesem Fall kon- 
statiert: Cirrhosis (Carcinoma?) pancreatis, Cboledocbusstenose 
und biliare Leberzirrhose. Trotz der sekundaren Leberzirrbose 
Avaren die Werte bei drei Ci-Bestimmungen normal. Fall 48 erbot 
bei der Sektion ebenfalls Veranderungen soAvobl in der Leber als 
im Pankreas. Der Kranke Avar ein junger Mann, der nacb Avieder- 
bolten Scbmerzanfallen im Baucb an einer Panlrreasnekrose 
erkrankte. Die Probelaparotomie ergab ausgedebnte, barte, 
peripankreatisebe Infiltrate. Bei der Sektion Avurde eine totale 
Pankreasnekrose gefunden, bei der Mikroskopie der Leber sab 
man Nekrosenberde um die vv. centrales. Gelegentlicb der Opera- 
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tion, zwei Tage vor Bintritt des -Todes, liatten keine makrosko- 
pisciien Leberveranderungen walirgenommen warden Iconnen, imd 
der Hranke war nnr einige Tage ikterisoli gewesen. Der Ikterus 
lasst sick am besten als Folge einer Kompression des Ductus 
ckoledochus durck die peripanlcreatiscken Infiltrate erlclaren; von 
den zentralazinosen -Nekrosen in der Leber kann man annekmen, 
dass sie in einem spaten Stadium infolge der Pankreasnekrosc 
entstanden sind; moglickerweise waren es postmortale Veriin- 
derungen. Der Ball wd deskalb als ein Ball von Choledockus- 
kompression angefiihrt. 

Ein Magenkarzinom bildete die Ursacke der Gkoledockuskoni- 
pression in Ball 49 und 50; die Diagnose wurde in beiden Ballen 
bei der Operation verifiziert. In Ball 51 war friiker ein von einem 
ektopiscken Testikei ausgekendes Seminom operiert worden; 
nun lagen grosse und ausgedeknte Tumormassen im Baucli vor 
und der Ikterus wurde als Bolge einer kierdurck bediugten Kom- 
pression aufgefasst. In Ball 52 war die Diagnose Lympkogranulo- 
matosis friiher durck die Mikroskopie einer probeexzidierten 
Lympkdriise bestatigt worden; dass der Ikterus in diesem Ball auf 
einer Kompression durck vergrosserte periportale Driisen beruktc, 
ist wakrsckeinlick. 

In Ball 42 und 52 wurden 3 Belastungsproben ausgefukrt. In 
Ball 42 stieg der Wert von 16.3 auf 21.9, in Ball 52 stieg er das 
eine Mai von 25.1 auf 31.3 und sank das andere Mai von 27,1 auf 
26.1 y/ml. 

Die Galaktoseprobe wurde dreimal, in Ball 41, 45 und 52, ange- 
stellt. Alle drei Proben fielen negativ aus. 

Die Adrenalinprobe wurde zweimal, in Ball 41 und 52, ausge- 
fiihrt. In Ball 41 war die Probe negativ, wahrend sie in Ball 52 
einen unsickern Wert ergab (42). In diesem Ball lautete die 
Diagnose, wie gesagt, Lympkogranulomatosis, und der Kkanke 
war 6 Wocken ikterisck gewesen, als die Probe ausgefukrt wurde. 
Gleichzeitig wies eine Ci-Belastungsprobe eine leickte Steigerung 
des Wertes aus. Es ist offenbar, dass in diesem Ball eine leickte 
Parenckymsckadigung vorlag; ob dieselbe auf der Gallenstase oder 
auf der primaren Krankkeit berukte, ist unmoglick zu sagen. 

Die Takata-Probe wurde 11 mal bei 6 Patienten angestellt und 
fiel in Ball 47, wo die Sektion eine biliare Leberzirrkose ergab 
zweimal positiv aus. Die Ci-Probe lieferte bemerkenswerter Weise 
normale Werte in diesem einzigen Fall des Materials, wo einer 
positiven Takata-Probe eine negative Ci-Probe entsprack. 
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Ci/s ist in clen [Fallen 39, 50 iind 51, desgleiclien in Pall 93, als 
unter 10 y/ml angegeben. Als diese Bestimmungen ansgefuhrt 
wurden, kam ein Enzyin zur Venvendung, das arm an sog. Spon- 
tandonatoren war; die Entfarbungszeiten bei diesen Versuchen 
wurden desbalb ungewolmlich lang und die systematisclie Devia- 
tion machte sicb stark geltend. Ob ausserdem eine Eeaktions- 
bemmung vorlag, konnte niclit ermittelt werden, aber es mutet 
walrrscbeinlicb an, dass dies der Eall war. Die Patienten batten 
keine Salicylpraparate eingeiiommen (Alwall 1938). Das Pliano- 
men bat jedocb fiir die kliniscbe Ai’beit keine j)raktiscbe Bedeu- 
tung; was man zii wissen wiinscbt, ist ja, ob der Wert iiber oder 
unter 28 y/ml, der Grenze des Normalen, liegt. 

Obgleicb das Bdndernis im Ductus cboledocbus bei den 15 
Patienten mit Obturationsikterus in Auelen Eallen nicbt voll- 
standig war, weisen dock mebrere von ibnen Zeicben einer ge-\vissen 
Leberinsuffizienz auf, die sicb in leicbter Urobilinirrie jiussert. So 
verhielt es sicb speziell in den Fallen mit Stein obturation. Wie 
bekannt, wird das Leberparencbj’-m durcb eine langwierige Gallen- 
stase gescbadigt. Eppinger (1937) bebt jedocb bervor, dass die 
durcb eine Gallenstase bervorgerufenen kleinen Nekroseberde 
im Leberparencbym im allgemeinen durcb regenerative Prozesse 
dabin ausbalanciert werden, dass keine grosseren Nelixoseberde 
entsteben. Die Entwicklung im Verlauf einer langwierigen Gallen- 
stase verlauft jedocb in Ricbtung einer biliaren Zirrbose, die in 
meinem Material bei der Operation bzw. Sektion in Fall 42 und 47 
festgestellt wurde. Die so gewobnlicbe Infektion der stagnierenden 
Galle bei der Steinobturation ruft indessen aucb Veranderungen 
im Leberparencbym bervor, Dafiir, dass diese bei Obturations- 
ikterus entstebenden Parencbymveranderungen in der Leber den 
Wert der Probe fiir die Differentialdiagnose zwiscben Obturations- 
ilcterus in Frage stellen sollte, bat mein Material keinen Beleg 
geliefert. 

Bei den untersucbten 15 Fallen von Obturationsikterus hat die 
Ci-Bestimmiing im Blutserum nur in einem Fall einen leicht 
gesteigerten Wert dargeboten. 


Cliolecystopathia. 

In der Diagnosengruppe ))Cholecystopathia<( sind alle die Fiille 
zusammengestellt worden, bei denen sicb die Krankbeit baupt- 
sacblich auf die Gallenblase lokalisierte. Diese Patienten haben 
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auf Grund von Sclimerzen in der Gallenblasengegend, oft Fieber 
nnd in gewissen Fallen Ikterus samtlicli Krankenbausbeliandlung 
aufgesncbt. Der Ikterus ist in diesen Fallen liinsichtlicli seines 
Auftretens leicbt und fliicbtig gewesen. Die Anzahl der Falle 
betragt 37; in der tabellariscben Aufstellung sind sie gemass dem 
Vorkommen eines Ilrterus gruppiert worden, Bei 27 Patienten, 
Fall 53—79, feblte der Ikterus, bei 10 Patienten, Fall 80 — 89, war 
ein Ikterus entweder bei Gelegenheit der Untersucliung oder etwas 
friiher im Verlauf desselben Krankbeitsanfalls vorbanden. Bei 
diesen 37 Kxanken warden 44 Bestimmungen des Oi/s ausgefiibrt. 
Bei 32 Bestimmungen warden Werte uuter 28 y/ml erlialten, 
wakrend 12 Bestimmungen erhobte Werte ergaben. Es ist ja 
nickt verwunderlicb, dass ein Teil der Patienten mit Cbolecysto- 
patliie gesteigerte Werte aufweist. In vielen Fallen war das 
Gallenleiden alten Datums, und waren dem Anfall, wabrend dessen 
die Oi-Bestimmung ausgefiibrt wurde, viele andere vorausge- 
gangen, und desbalb ist es berecbtigt, in diesen Fallen eine Leber- 
scbadigung zu erwarten. Viele von den Patienten dieser Diagno- 
sengruppe waren recbt alt, und unter den Kommentaren zii den 
Fallen findet man mebrere komplizierende Krankbeiten ver- 
zeicbnet, die steigernd auf den Ci-Wert wirken konnen. Betracbten 
wir die Falle, die erhobte Werte aufwiesen, so benierken wir, 
dass in 6 Fallen, Nr 61, 62, 63, 84 und 85, kardiovaskulare Krank- 
heitszustande vorbegen. Die Patientin Nr 71 batte wabrend 
zweier vorausgegangenen Scbwangerscbaften an Nepbropatbie 
gelitten. Eine tertiare Lues kam in Fall 58 vor, wabrend Fall 78 
durch Alkoholismus und Delirium tremens kompliziert war. 
Patient Nr 87 war senil. In Fall 77 batten 8 Jahre lang Gallen- 
bescbwerden bestanden. Fall 83 wurde durcb Diastasurie kom- 
pliziert. Die Erklarung fiir den gesteigerten Wert in Fall 76 kann 
darin liegen, dass die Probe wabrend eines Scbmerzanfalls ent- 
nommen wurde, was in den iibrigen Fallen nicbt vorkam. Kompli- 
kationen abnlicher Art baben bei einer Anzabl anderer Falle in 
dmser Diagnosengruppe vorgelegen; aber das oben Angeftibrte 
gibt einen Hinweis darauf, wesbalb der Ci/s bei Patienten mit 
Cholecystopatbie so oft gesteigert ist, selbst wenn keine kompli- 
zierende Hepatitis voriiegen sollte. Die Bestimmung des Oi-Wertes 
bat jedocb in diesen Fallen durcbaus nicbt das Interesse fiir den 
Cbirurgen, wie es die Probe in Fallen mit scbwererem Ilrterus bei 
Patienten mit Hepatitis oder Cboledocbusstenose bat. 

In Fall 53 und 54 wurde ausserdem sowobl die Galaktose- als die 
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Adrenalihprobe angestellt. Ebenso wie die Ci-Bestimmung fiden 
auch diese Probeii negativ aus. Die Taicata-Probe wurcle bei 12 
Patienten ausgefiilu’t. Die Zahl der Probcn belief sich auf U. Sie 
fielen samtliclx negativ ans. 

Die 9 Patienten, deren Diagnose unsicher geblieben war, findet 
man in der tabellarischen Anfstellung unter Nr 90—98. Eine 
naliere Analyse dieser Palle wird niclit gegeben, da sie in Iceine der 
obigen Diagnosengruppen eingereiht werden konnten. 

Schl Hssfolg-eriiiig-eu. 

1. Bei katarrbaliscber Hepatitis und akuter Leberatropliie 
ist die Ci'Bestinnnnng ini Biutsexuni eine selir empfindlicke 
Probe aiif eine gestorte Lcberfunktion. Bei diesen Kranklieits- 
zustanden erwies sicli die Ci-Probe als etwa zweimal so empfindlicli 
wie die Galaktoseprobe und die Takata-Probe, walirend sich die 
Adrenalinprobe als ebenso empfindlicli wie die Ci-Pi'obe erwies. 

2. Bei Obturationsikterus lieferte die Ci-Probe in der Regel 
normale Werte. Die Probe besitzt deslialb grossen Wert fiir die 
Differentialdiagnose zwischen Hepatitis und Obturationsikterus. 


Material in Taliellcnfonn. 


Fall 

Nr 

Dauer 

des 

Ikterus 

in 

Woohen 

Ikterus- 

index 

nnch 

Aleulen- 

gracht 

Gi/S 

vSonsfige Angaben 


i 



Hejjatitis catarrhalis. | 

1 

2 

22 

31.0 

Galaktose 1.2. Adrenalin 37. j 


3 

70 

33.0 

Galaktose l.c. Takata — . j 


4 

65 

36.0 

Galaktose l.s. Takata — . ' 


5 

20 


Galaktose O.s. j 

2 

3 

13 

68. s 

Galaktose l.i7. | 




41.5 



4 


40.5 

Adrenalin 9. 


5 

S 

31. s 



6 

8 

40.8 

Takata — . 


8 


32.3 

Takata -j-. 


9 

3 

125.7 

Hatte vor der Probe Preisselbeer- 





saft getrunken. 




28.2 

Takata — . 


10 

4 

27.2 

Takata — . Lues III, hatte 12 g 





Neosalv. und 4 g Bi in 7^/2 Mona- 



1 


ten bekomnien. 
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Pa] 

Nr 

Dauer 
] des 
Ikterus 
in 

Wochen 

Ikterus- 

index 

nach 

Meulen- 

gracht 

' Ci/S 

Sonstigo Angabsn 

1 

; 3 

3 


105. 0 


1 

i 

125 

■ ' 90.9 

Galaktose 0. 


6 

72 

62.8 

Takata -k+- 

1 

7 

45 

56.1 

Takata — f-. 

! 

i 

8 

50 

57.4 

Takata -) — 


9 

39 

49.8 

Takata -j — | — 

! 

10 

36 

50.7 

Takata -f-j — 

1 

11 

27 

53.2 

Takata +++• Seit 5 Jaliren per- 





niziose Anamie. War 4 Mon. nacli 





der letzten Probe nocli ikteriscli, 





geheilt. 

' 4 

3 

112 

44.5 

Galaktose 4.2. 

( 

4 

.115 

55.4 

Galaktose 2.8. 


6 

68 

49.3 

Galaktose 2.45. Adrenalin 26. 


8 

30 

54.4 

• 

5 

1 


52.C 


, 6 

4 

140 

39.2 

TsilcHiiici "I*". 

7 

1 6 

40 

30. G 

■ ' 


7 


28.3 

Ci-Belastung 38.5. 

8 

2 

200 

38.8 

Takata — . 

9 

2 

120 

' 36.9 

Galaktose 5.40. 


12 


65.1 

' 


13 

25 

65.7 



14 

17 



m 

1 

95 

60. 0 

Galaktose 6 . 2 


4 

40 

43.9 


11 

3 

170 

44.4 

Takata — . 


4 

60 

29.9 

Takata — . 

12 

5 


56.3 



6 



Galaktose 1.48 

13 

2 


42.9 



4 


42.0 


A 

2 

65 

41.6 

Takata — . 


O 

50 

46. s ' 

Takata — . 


0 

20 

30.3 ' 

Takata — . 

5 


1 

50.3 ( 

Galaktose 1.54. Graviditas mens. VI. 
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Fall 

Nr 

Dauer 

des 

Ikterus 

in 

Wochen 

Ikterus- 

index 

nach 

Meulen- 

gracht 

Ci/S 

Sonstige Angaben 

16 

3 


52.5 

Takata +. 


4 



Takata +. Galaktose 6.30. 


5 


20.8 

Alcoholismus cliron. 

lY 

4 

50 

41.7 



5 

20 

30.0 



Y 


28.1 


18 

2 

130 

56.0 

Takata +. Febriler Abort; Sulpbon- 





amid. 

19 

3 

70 

34.0 


20 

1 

33 

29.8 

Takata — . 


3 

180 

30.7 

Takata — •. 


4 

154 

45.8 

Takata — . Lues seit 20 Jahren. 





Die I Kur mit Neosalv, und Bi 





vor 2 Mon. abgescblossen. 

21 

1 

28 

34.0 

Galaktose 2.8. 


2 

14 

19.8 

Adrenalin 20. 

22 

3 

110 

43.5 

Galaktose 5.4. Adrenalin 20. 


4 

64 

28.0 



5 

55 

35.8 



6 

23 

30.9 


23 

1 

48 

45.8 



2 



Galaktose 4.8. Adrenalin 33. 


3 

15 

41.0 



4 

10 

43.8 


24 

2 

Y5 

54.4 

Galaktose 1.7 5. 


3 

84 

55.0 



4 

24 

48.0 



5 

30 

44.0 



6 

24 


Adrenalin 25. 


Y 


36.7 



8 

12 

35.9 



9 

8 

30.3 


25 

2 


41.1 



4 


29.8 



5 


26.8 


26 

2 


35.8 



3 


38.2 



4 


35.2 
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Dauer 

Ikterus- 


Fall 

Nv 

des 

index 


Ikterus 

nacli 

Ci/S 

in 

Meulen- 


Wochen 

graclit 



SonstigB Angaben 


22 

50.5 

160 

33.1 

220 

I 34.3 

[ 

15 

' 1 

48.2 

12 

39.3 


44.3 

13 

46.5 

12 

51.3 


49.5 


34.9 


27.2 

23.1 Ci-Belastung 25.8. 
23.5 Ci-Bekstnng 25.1. 

26.2 

21.0 Ci-Belastuug 22 . 0 . 
27.9 Takata — . 


Hepatitis catarrhalis, exiHis leialis. 
Galaktose l.c. Takata 
Takata ++ +. 

Takata Nacli 3 Woclien ge- 
storben. 

Takata — . 

Takata -{-• Gestorben, 

I Nacb 3 Wocben gestorbeu. 

I 

; AirojMa liepaiis acuta {geslorbcnc 
! Patienien). 

I Galaktose 16.85. Adienalin 9. Sek- 
1 tion: Atrophia rubra hepatis etc. 

I Ci-Beiastung 52.5. Trotylvergiftung. 

I Sektion: Necrosis et atrophia he- 
I patis etc. 

I , 

Sektion: Atrophia hepatis acuta 
ilava etc. 

Cirrhosis hepatis. 

Galaktose 2. 2 d. 

Galaktose 0. Takata -I — p 
Takata -}-. 

Takata — j-. 

Takata Sektion: Cirrhosis 

Hepatis typus Laennec. 

Takata 

Laparotomia explorativa, duodeno- 
tf choledochotomia explora- 
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Dauer 

Ikterus- 




Tf'/i.U 

des 

index 



Nr 

Ikterns 

in 

nach 

Meulen- 

Ci/S 

.Sonstige Angaben 


Wochen 

gracht 

1 






fStetiosis dtichis choledochi. 

38 

1 

- 6 

32.1 

Diagnose bei der Operation: Status 


5 

28 


post cliolecystectomiam. Litliiasis 
ductus choledoclii. — Gestorbeii. 

39 

8 

25 

<10.0 

Diagnose bei der Operation: Chole- 


10 

11 

<10.0 

cystitis. Lithiasis ductus chole- 


11 

7 

<10.0 

doebi. 


13 

7 

<10.0 


40 

3 


25.1 

I Diagnose bei der Operation: Chole- 





cystitis et cholelithiasis. Lithiasis 
ductus choledochi et ductus hepa- 
tici. 

41 

9 

144 

22.0 

Galaktose 1.7. Adrenalin 60. Diag- 


10 


18.1 

nose bei der Operation: Chole- 
cystitis. Lithiasis ductus chole- 





dochi. — Gestorben. Sektioiv. 
Lithiasis ductus hepatici dx etc. 

42 

9 

24 

16.3 

Ci-Belastung 21. o. Diagnose bei der 





Operation: Status post chole- 
cystitidem. Lithiasis ductus chole- ' 

1 




dochi. Cirrhosis biliaris hepatis. 
Gestorben. 

43 

34 

44 

22.4 

Klinische Diagnose: Lithiasis ductus ' 





choledochi. Spater an derselbeii J 
Krankheit gestorben. 

44 

4 


24.9 

Klinische Diagnose: Lithiasis ductus | 





choledochi. Coronarinsuffiziens 1 

und Hypertonie. 

45 

32 

13 


Galaktose 0. Klinische Diagnose: ' 


34 

16 

17.0 

Lithiasis ductus choledochi. Myo- j 
degenera tio cordis. 

46 

10 


22.2 

Diagnose bei der Operation: Carci- | 





noma pancreatis. Stenosis ductus 1 
choledochi. ' 

47 

8 


23.5 

Sektion: Cirrhosis (carcinoma?) pan- 


9 


19.2 

creatis. Stenosis ductus chole- j 


10 


22.0 

dochi. Stasis biliaris. Cirrhosis 
biliaris hepatis etc. ‘ 
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Dauer 

des 

Ikterus 

in 

Wochen 

Ikterus- 

index 

nacli 

Meulen- 

gracht 

Ci/S 

Sonstige Angabeii 

1 

25 

12.9 j 

Diagnose bei der Operation: Necro- 
sis pancreatis. , Infiltratum peri- 
pancreaticum. Oestorben. Sek- 
tion: Necrosis totalis pancreatis. 
Mikroskopie: Beginnender Zerfall 
der Leberzellen um die vv. cen- 
trales. 

4 


23.5 

Diagnose bei der Operation: Car- 
cinoma ventriculi. Stenosis duc- 
tus cboledochi. Spater gestorben. 

6 

45 

<10.0 

Sektion: Carcinoma ventriculi cum 

7 

48 

<10.0 

metastat. lympboglandular. por- 
tae bepatis etc. Compressio duc- 
tus cboledocbi. Carcinoma primar. 
lobi sin. bepatis? 

10 

200 

<10.0 

IVCikroskopie nacb friiberer Opera- 

11 

44 

<10.0 

tion: Seminoma. Kliniscbe Dia- 
gnose: Tumor malignum permagn. 
abdominis. 

6 

80 

21.3 
23.. 3 

Adrenalin 42. Galaktose l.c. 

7 

112 

23.1 
25. .s 

Ci-Belastung 31.3. 

8 

66 

27.1 

Ci-Belastung 26 . 1 . Probeexzision 
und Mikroskopie: Lymphogranu- 
lomatosis. Spater an derselben 
Krankbeit gestorben. 

GliolecystO'iiailna. 


5 

25.2 

Galaktose 0. Adrenalin 56. Takata 
— •. Eontgen: Verzogerte Eiilliiug 
mid Entleerung der Gallenblase. 


6 

21.9 

■ Galaktop 0. Adrenalin 54. Hyper- 
tropbia prostatae. Retentio urinae. 


3 

10 

18.8 

15.5 

Takata — . Cbolecystectoiuia: Ent- 
ziindliche Veranderungen, grosser 
Solitarstein in der Gallenblase. 


10 

26.5 

Takata — . 
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FaU 

Nr 

Dauer 

des 

Ikterus 

in 

Wochen 

Ikterus- 

index 

uach 

Meulen- 

gracht 

Ci/S 

Sonstige Angaben 

58 



29.2 

Takata — . Lues III. 

59 


5Va 

23. s 

Takata — . Eontgen; Gallenblase 
fiillt sick scMecht, undeutlicker 
Steinsckatten. 

60 



27.0 

Takata — . 

61 



43.5 

Obesitas. Myodegeneratio cordis. 

62 



34.0 

19.4 

Myodegeneratio cordis. 

63 



29.8 

Vor 3 Mon. neg. Eontgenbefund bei 
der Cbolecystograpbie. Myodege- 
neratio cordis. 

64 



22.1 

Insufficientia cordis. Hypertonie 
(240). Eontgen; Multiple Steine 
in der Gallenblase. 

65 


5 

27.4 

Eontgen; Gallenblase fiillt sicb nicbt. 
Vitium cordis. 

66 


3 

12.4 

13.1 

Takata — . 

Takata — . Leicbte Albuminnrie. 
Carcinoma grad. Ill colli uteri. 

67 


11 

20.5 

26.9 

Takata — . 

Takata — . 

68 


6 

18.2 

Takata — . 

69 


7 

12.4 

Takata — . Cholecystectomia; Ent- 
ziindl. Veranderungen, multiple 
Steine in der Gallenblase. 

70 



25.0 

Takata — . Eontgen; Gallenblase 
fiillt sicb nicbt. 

71 


4 

34.3 

Nephropatbie bei 2 Graviditateii. 
Eontgen; Gallenblase fiillt sick 
niebt, runder Steinschatten. 

72 


7 

19.3 

Eontgen; Gallenblase entleert sicb 
langsam. 

73 


3 

21.9 

Myodegeneratio cordis. 

74 


2 

17.0 

1 

Gallenblase palpabel, ganseeigross. 
Paratypbus. 1 
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Fal 

Nr 

Dauer 

des 

Iktsrus 

in 

Wochsn 

Ikterus- 

index 

nach 

Meulen- 

gracht 

Ci/S 

Sonstige Angaben 

75 

76 


4 

23.0 

34.0 


77 


5 

35.0 

Cbolecystectomia: Ca 100 Steiue in 
der Gallenblase, 

78 


5 

29.4 

Delirium tremens. 

79 


4 

16.0 



2 

15 

25.8 

Myodegeneratio cordis. Hynertonie 
(170). 

81 

1 

20 

21.2 

Myodegeneratio cordis. Hynertonie 
(185). ^ 

82 

8 


23.2 

Diastasurie, 'Woblgemutb ad 512. 
Hjqiertonie (170). 

83 

5 

6 

23 

27.0 

38.0 

Diastasurie, AVoblgemutb ad 512. 

Rontgen: Gallenblase fiillt sicli 
nicbt. 


84 

85 


86 

87 

88 

89 


1 

2 

3 


1 

1 


16 

40 

11 

11 


28,c 

19.5 

25.4 

32.4 
27.2 


Myodegeneratio cordi.s. Rontgeu: 6al- 
lenblase fiillt sicli nicht. 


9 


17.] 

39.0 
18.2 

25.0 


Takata — . Rontgen: Steinschatten 
nom Gallenblase. Hypertonic 
(190). Leichte Albuminujie. 

Ikterus vox 1 Wocke. Rontgen vor 
Gallenblase fiiUt sick 

SenblTe 

Ittems sohon im Abnelimen. Oliole- 
cystetomm: Unbedcutende cnt 
^dbche Verandcrungen, Wu 

Cholecyatendysisr Oallenblase se- 
schrumpft, Eiter rad KonkfL 
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WBET DBR CITROKENSABREBESTIMMUNG IM BRUTSERUM. 65 


Ziisammenfassuiig. 

Die TsuNBERG-Metliode- zur Bestimmung der Citronensaure (Ci) 
hat in der Hand des Vexfassers eine Differenz von im Mittel 3.78 % 
des Mittelwertcs fiir zwei Bestimmungen an depelben Serum- 
probe ergeben. — Die sog. systematiscbe De^nation der Serum- 
kurve ist scliuld daran, dass der Wert fiir den Citronensauregebalt 
im Blutserum (Ci/s), der aus den Rolircben mit 0.3, 0.4 und 0.5 ml 
Serumverdiinnung berechnet wird, um etwa 7.5 % zu gross wird. 
Wenn die systematiscbe Deviation duicb eine indifferente Eiweiss- 
losung verursacbt wird, wird die Ansbente einer bekannten Menge 
Ci bei der Berecbnung aus den Eobrcben mit 0.3, 0.4 und 0.5 m] 
nur um 1.8 % zu gross. 

20 gesunde Personen batten Ci-Werte zwiscben 19.5 und 28.8 
yjxal bei einem Mittel von 24.35 y/ml. Als obere Grenze fiir die 
normalen Werte sind 28 y/ml augesetzt worden. 

Verf. untersucbte 81 Proben von 29 Fallen mit katarrbaliscber 
Hepatitis, die in Heilung ausgingen. In 3 Fallen von sebr leicbter 
Hepatitis waren alle (6) Proben normal, in den iibrigen 26 Fallen 
waxen 4 Proben wabrend der Rekonvaleszenz normal, wabrend 
alle iibrigen (71) Proben erbobte Werte darboten, Drei Patienten, 
die an Hepatitis starben, und drei, bei denen die Selction eine 
akute Leberatrophie ergab, batten in alien Proben erbobte Ci- 
Werte. 

In den Fallen, wo die Galaktose-, Adrenalin- oder die Takata- 
Probe parallel mit der Ci-Probe ausgefiibrt wurden, zeigte es sicb, 
dass die Ci-Probe doppelt so empfindlicb wie die Galalctoseprobe 
und die Takata-Probe war, wabrend sicb die Adrenalinprobe als 
ebenso empfindlicb wie die Ci-Bestimmung erwies. Die Scbluss- 
folgerung griindet sicb auf das Brgebnis von 17 Galalrtose-, 8 
Adrenalin- und 30 Takata-Proben, die bei 22 Patienten mit der 
Ci-Probe verglicben wurden. Zwei Falle von Cirrhosis hepatis 
boten erbobte Werte dar. 

Eine Stenose des Ductus cboledocbus lag in 15 Fallen vor. 
Hierbei bandelte es sicb in 8 Fallen um eine Steinobturation und 
m 7 Fallen um Kompression durcb Tumor oder abnlicbe tfrsacben 
^ on diesen Patienten wurden 27 Proben untersucht. LedigUcb 
ein Patient mit Steinobturation wies einen leicbt gesteigerten 
Acta chir. Soandinav. Vol.XC, 
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Ci-Wert auf; die iibrigen batten Werte unter 28 y/ml. Die durch 
die Gallenstase mogliclierweise veruisaclite Soliadigung des 
Leberparencbyms gab in diesen Fallen keine Veranlassung zu 
einer Steigerung des Ci-Wertes. In einigen Fallen warden die 
Galaktose-, die Adrenalin- und die Takata-Probe angestellt. Fine 
Adrenalinprobe ergab einen unsicberen Wert und eine Takata- 
Probe fiel positiv aus (biliare Zirrbose); die iibrigen Proben waren 
negativ. 

Die Patienten mit Cbolecystopatbie wiesen in vielen Fallen 
gesteigerte Ci-Werte auf. Von 44 bei 37 Patienten angestellten 
Proben waren 32 normal; 12 ergaben erbobte Werte, von denen 
man in vielen Fallen annebmen konnte, dass sie auf komplizie- 
renden Gefass-, Herz-, Nieren- usw. Kirankbeiten oder auf einer 
leicbten sekundaren Hepatitis berubten. 

Die Bestimmung des Citronensauregebaltes im Blutserura ist 
eine empfindlicbe Probe auf eine gestorte Leberfunktion und 
bierdurcb von grossem Wert fiir die Differentialdiagnose zwiscken 
Hepatitis und Obturationsikterus. 


Summary. 

In tbe author’s bands, the Thuuberg method for the determina- 
tion of citric acid gave average difference of 3.78 percent of tbe 
mean value for two determinations made on tbe same specimen 
of serum. Tbe so-called systematic deviation of tbe serum curve 
is tbe reason why tbe value for tbe citric acid content of the 
blood serum calculated on tubes with 0.3, 0.4 and 0.5 Ml. serum 
dilution is about 7.5 percent too high. Since tbe systematic 
deviation is caused by an indifferent protein solution, tbe result 
with a known quantity of citric acid calculated on tubes with 
0.3, 0.4 and 0.5 Ml. will be only 1.8 percent too high. 

Twenty healthy persons had citric acid values between IS-^ 
and 28.8 y/Ml., tbe average being 24.35 y/Ml. Tbe maximum for 
normal values was set at 28 y/Ml. 

Tbe author examined 81 samples from 29 cases of catarrhal 
hepatitis in which tbe patients recovered. In three cases of miM 
hepatitis, all tbe tests (six) gave normal results, in tbe remaining 
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26 cases four tests made during convalescence were normal, and 
tlie other 71 tests showed increased values. Three iDatients who 
aed of hepatitis and three in which autopsy revealed acute 
hepatic atrophy had increased citric acid values in all the 

In the cases in w'hich galactose, adrenalin or Takata tests 
were conducted concurrently with the citric acid test, the latter 
was found to be twice as sensitive as the galactose and Takata 
tests, while the adrenalin test showed the same sensithdty as the 
citric acid test. This comparison w^as based on the results of 17 
galactose, 8 tests on 22 patients. Two cases of cirrhosis showed 
increased values. 

Stenosis of the common bile dnct \vas present in 15 cases, 
due in eight of them to obstruction by a calculus and in seven 
to compression by a tumor or some other comparable process. 
Twenty-seven tests were conducted on these patients. On\y one of 
the patients with obstruction due to a stone showed a slightly in- 
creased citric acid value, the remainder having less than 28 
y/Ml. Any damage to the parenchyma of the liver caused by the 
biliary stasis did not give rise to an increase in the citric acid 
level. Galactose, adrenalin and Takata tests were made in some 
of the cases. In one of the adrenalin tests the result wms un- 
certain and in one of the Takata tests the result was positive 
(biliary cirrhosis); the results of the remaining tests were all 
negative. 

Many of the patients with diseases of the gallbladder exhibited 
increased citric acid values. Of 41 tests on 37 patients, 32 gave 
normal results and twelve shorved increased values, rvhich in 
many cases may have been due to complicating vascular, cardiac, 
renal or other diseases, or to a mild secondary hepatitis. 

The determination of the citric acid content of the blood serum 
IS a sensitive test of disorder of the hepatic function and thus of 

peat value in differentiating between hepatitis and obstructive 
jaundice. 
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^ La metliode indiquee par Thunberg pour le dosage de Facide 
citrique (Ci) a donne, entre les mains de Tauteur, une difference 
moyenue de 3,78 % d’avec le cliiffre moyen trouve par deux 
dosages pratiques sur le meme eclianrillon de serum. — Ce qu’on 
appelle la deviation systematique de la courbe serique a pour 
consequence que le chiffre de la teneur en acide citrique du serum 
sanguin (Ci/s), qu’on determine sur des tubes avec des dilutions 
du serum de 0.3, 0.4 et 0.5 ml, est exagere d’environ 7.5 %. - 
Lorsque la deviation systematique est causee par une solution 
indifferente d’albumine, la recuperation d’une quantite connue de 
Ci, pratiquee sur des tubes avec 0.3, 0.4 et 0.5 ml., donne des 
cbiffres qui ne sont exageres que de 1.8 %. 

20 sujets bien portants avaient des cliiffres de Ci entre 19.5 et 
28.8 yjm\, le cbiffre moyen etant de 24.35 y/ml. On a considere 
28 y/ml comme la limite supdrieure des cbiffres normaux. 

L’auteur a examind 81 prelevements provenant de 29 cas d’he- 
patite catarrbale qui gudrirent. Dans 3 cas d’bepatite tres l^gere 
toutes les 6preuves (6) dtaient normales, dans les 26 cas restants, 
trois dtaient normales pendant la convalescence, toutes les autres 
{71) presentant des cbiffres trop eleves. Trois malades qui mou- 
rurent d’bepatite, et 3 autres ori I’autopsie revela une atropMe 
aigue du foie, avaient des cliiffres augmentes de Ci dans toutes les 
epreuves. 

Dans les cas ou I’on fit les epreuves de la galactose, de I’adrena- 
•line et de Takata parallMement a celle du Ci, cette derniere se 
montra deux fois plus sensible que les epreuves de la galactose et 
de Takata, tandis que celle de Tadrenaline se revela aussi sensible 
que le titrage du Ci. Les conclusions se basent sur les resultats de 
17 epreuves de la galactose, 8 de Tadrenaline et 30 de Takata qui 
furent, cbez 22 malades, comparees a celles du Ci. — 2 cas de 
cirrbose du foie presentaient des cbiffres augmentes. 

II existait 15 fois une stenose du cboledoque qui etait dans 8 
cas due a une obstruction calculeuse et dans 7 a une compression 
par une tumeur ou d’autres causes comparables. Cbez ces malades 
on fit 27 epreuves. Un seul sujet avec obstruction par calcul pre- 
senta une legere augmentation du Ci, les autres avaient des cbiffres 
au-dessous de 28 y/ml. Le dommage eventuellement cause au 
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parenctyme Lepatique par la stase biliaire n’a pas occa,sioniie 
dans ces cas-la d’elevation de la quantite de Ci. Dans quelques 
cas on fit les epreuves de la galactose, de I’adrenaline et celle de 
Takata. Une epreuve de ^adrenaline donna un resultat douteux 
et une epreuve de Takata fut positive (cirrliose biliaire), les autres 
resterent negatives. 

Les malades atteints de cbolecystopatbie presentment dans 
beaucoup de cas une augmentation du cbiffre du Ci. Sur 44 epreu 
ves concernant 37 malades 32 etaint normales et 12 montraient 
une augmentation, laquelle dans beaucoup de ces cas pourrait etre 
attribuee a des affections surajoutees des vaisseaux, du coeur, 
des reins, etc., ou a une legere hepatite secondaire. 

Le titrage de I’acide citrique du serum sanguin est une epreuve 
sensible pour preciser un trouble de la fonction hepatique, et par 
la elle possede une grande valeur pour le diagnostic differentiel 
entre hepatite et ictere par obstruction. 


Scbrifttum. 
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Aus der chirurgischen Abteilung des Maria- Krankenhauses 

zu Helsinki. 

(Vorstand; Prof. HenRI Bardy.) 


tiber die cliirurgisclie Behandliing’ des Pyloro- 

spasimis.' 

Von 

ANJA BARDY. 


Die Therapie des Pylorospasmus ist heute in Finnland eine 
konservative. Die Kinderarzte wenden sich bei der Bebandlung 
des Leidens nur ausserst selten an einen Chirurgen, einige von 
ibnen niemals. Im Laufe der letzten zwei Jabre baben die Ejnder- 
arzte jedocb mebrere Dalle zur Operation auf die cbirurgiscbe Ab- 
teilung des Maria-Krankenbauses gescbickt, die wieder erweisen, 
dass aucb die Cbirurgie bei der Bebandlung dieser Kranlcbeit ihre 
Bedeutung besitzt. 

Nacbdem das patbologiscb-anatomiscbe Kranldieitsbild des 
Pylorospasmus, ein im Pylorus lokalisierter, fingerdicker, knorpel- 
artiger Muskebing bekannt geworden war, bat man begonnen, bei 
seiner Bebandlung cbirurgiscbe Eingriffe zur Anwendung zu 
bringen. Scbon in der zweiten Halfte des 19. Jabrbunderts wurden 
Gastro-enterostomien und Pyloroplastiken ausgefiibrt; aber die 
Ergebnisse waren scblecbt, weil die nur einige Wocben alten Kin- 
der keine so grossen Eingriffe ertrugen. Im Jabre 1910 publi- 
zierte Weber ein neues Verfabren, wozu er die Idee von Miku- 
licz’ Pyloroplastik erbalten batte; er spaltete den Pylorusring in 
der Langsricbtung bis auf die Scbleimibaut und vernabte ibn in 
der Querricbtung. Scbon vor ibm batte der Eranzose Dbedet 
eine abnlicbe Operation ausgefubrt, diese aber so mangelbaft 
publiziert, dass sie nicbt weiter bekannt wurde. Danacb fiibrte 
Eamstedt Operationen nacb der Weberscben Tecbnik aus. Hier- 
bei war es in einem Dalle .zufallig tecbniscb unmbglicb, den Pylo- 

^ ^ortrag, gekalten auf der Versammlung des Finnischen Chirurgenvereins am 
J-J. A.i. 
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lusschnitt quer zu veinalieii, so dass er offen bleiben musste. Der 
5'all beilte iineTwartet gut, wesbalb Ramsteut andere Operatio- 
nen in gleicber Weise ausfuhxte und i. J. 1911 diese denKamen 
WebeE'Ramstebt (im franzosiscben Scbrifttum iFEEDET) tra- 
gende extramukose Antbro-pylorotomie veroffentlickte, die ver- 
dientermassen die einzige bei der ckirurgiscben Bebandlung des 
Pylorospasmus gebraucbte Metbode geworden ist. 

Beim Ausfiihren der Operation sind folgende Umstande zu 
beruoksicbtigen: 

1) Vor der Operation wird subkutan eine Kocbsalz-Trauben- 
zuckerlosung verabreicbt. 

2) Das Kind ist sorgfdltig vor Kalte zu schutzen. Es wird in 
Watte gewickelt, so dass nur der Kopf und das Operationsfeld 
entblosst bleiben, und mit einer Binde auf einem Kissen fixiert, 
auf dem man bei Bedarf ausserdem ein Tbermopbor anbringen 
kann. 

3) Als Anastbesie verwendet man am bequemsten die Atber- 
Tropfnarkose, die die ganze Zeit Tiber ganz oberflacblicb sein 
kann. Gewobnlicb reicben ca 10' — ^15 g Atber. Wenn man die 
Beine des Kindes von einer Pflegerin festbalten lasst, wird der 
Verlauf der Operation durcb sein geringes Spannen nicbt gestort. 
Mancbe Cbiruigen (Habekee) bedienen sicb der Lokalanastbesie, 
aber deren Ausfiibrung verlangert die Bebandlungszeit, wogegen 
das Kind empfindlicb ist. Spamee wiederum operiert obne jede 
Betaubung. 

4) Der Operationsschnitt wird in der Ldngsrichtung transrehtal, 
rechis von der Mittellinie mdglichst oben gesetzt, "wobei er fast voll- 
standig in das Lebergebiet fallt. Dies verringert die Hernienge- 
fabr. Der Amerikaner Robeetson empfieblt einen kurzen Rippen- 
bogenscbnitt, Singleton einen transrektalen, 'wobei die bintere 
Rektusscbeide quer eroffnet vrird, aber der ersterwabute Sobnitt 
ist am einfacbsten und am •w^enigsten zeitraubend. 

5) Wenn das Kind biernacb presst, wolbt sicb der luftballon- 
artige Magen aus der Wimde bervor und man bekommt den Pylo- 
rus leicbt zu fass'en. Vor einem Heraussucben des Magens aus 
der Baucbboble mit dem Ringer ist zu warnen. Man ergreift den 
dicken Pylorus mit dem Daumen und Zeigefinger der linken Hand 
und spaltet ibn vorn in der blitte in der Langsricbtung, bis die 
Scbleimbaut sicb vorwolbt. Dies ist der ^oichfigste und schwierigste 
Punlct der Operation. Diclit unterhalh des Pylorus erweitert sich das 
Duodenum pldtzlicli und seine Sclileimlmut hildet eine Falte nach 
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dem Pylorus hin, die hei unvorsichtigem 02Jerieren leicht ladiert 
wird. Deswegen muss man mit dem Sf alien des Pylorusringes vom 
Yentrikel her beginnen, wo es Tjeliutsam mit einem kleinen Messer 
vorgenommerL wird, bis die belle Scbleimbaut sicb einstellt. Hier- 
auf ist es leicbt, den Scbnitt langs der Scbleimbaut mit einer klei- 
nen stumpfen Scbere und einer Hoblsonde weiterzufnbren, indem 
man vorsicbtig bis ans Duodenum prapariert. G-leicbzeitig wird 
die Muskelscbicbt an den Eandern in 2 mm Breite stumpf von 
der Scbleimbaut abgelost, damit die Gefabr eines zu zeitigen 
Scbliessens der Wunde vermieden wird. Anf die Duodenumseite 
soli man nicbt geben. Sollte die Scbleimbaut trotz aller Vorsicbt 
peiforiert werden, so muss man anf das Locb eine die Serosa und 
Muscularis durcbgreifende Nabt setzen an der ein freies Netz- 
stilck fixiert wird. Dann braucbt diese Komplikation die Prognose 
des Palles gar nicbt zu verscblecbtern, Avie ein Fall in dem von 
mir eingesammelten Material beweist. Als zweite Gefabr gilt eine 
Blutung aus der Magenwand. In den 8 Fallen, bei denen die Ver- 
fasserin assistiert oder operiert bat, ist so gut wie keine Blutung 
vorgekommen, so dass icb diese Gefabr nicbt fiir gross balten 
mocbte. Im allgemeinen stebt die Blutung leicbt, wenn man einen 
Augenblick komprimiert oder im scblimmsten Falle ein kleine 
Naht legt. 

6) Die Baucbdecken werden in zwei Scbicbten mit Katgut 
und die Haut mit Seidennabten vernabt, die erst nacb Verlauf 
von zwei Woeben entfernt werden. Als Stiitze fiir die Wunde Avird 
nocb eine Elastoplastbinde um den Rumpf gelegt. 

Die Operation dauert gewobnlicb nur 10 — 15 Min., was beson- 
ders wicbtig ist. Soweit moglicb, Avird das Kind unmittelbar zur 
Bebandlung auf die Kinderabteilung verlegt, wo es scbon nacb 
Verlauf von zwei Stunden Habrung bekommen kann. Nacb einer 
gelungenen Operation bort das Erbrecbeu auf, das Gewicbt be- 
ginnt rascb zu steigen, und die Bebandlungszseit.gestaltet sicb' 
kurz. 

Das in der cbirurgiscben Abteilung des Maria-Krankenbauses 
von mir eingesammelte Material aus den Jabren 1932—1943 um- 
fasst 20 Falle, deren Bescbaffenbeit und Verlauf aus der anliegen- 
den Tabelle erbellen.^ Aus der Tabelle gebt ferner bervor, dass 
es sieb um viele verscbiedene Operateure gebandelt bat, was 
danacb angetan ist, die Statistik zu verscblecbtern. Von diesen 


Vortrag gehalten Labe, babe icb nocb diei Falle mit 
glucklicbem Erfolg operiert. Siehe die Tabelle. 
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Ta- 


Fall 

Nr 

Jalir 

Geburfca- 

gewicht 

Alter bei 
Beginn der 
Symptome 

Krankcnbaus- 
behandliing 
vor der Op. 

Operations- 

alter 

Opera- 

tions- 

gewicht 

Operateur 

1 

1932 

3.250 g 

4 Woollen 

6 Wochen 

10 Wochen 

3.300 

or 

H. Bardy 

2 

1933 

3.350 » 

3 

)> 

4 Tage 

4 


2.990 

» 

9 

3 

» 

3.490 » 

5 

» 

B/s Wochen 

7 

» 

3.510 

» 

9 

4 

» 

3.900 » 

3 

» 

3 1) 

6 

» 

3.505 

)) 

9 

5 

1934 

? 


9 

9 


» 

? 


9 

6 

1936 

2.000 » 

2V 

Wochen 1 5 Tage 

4 

» 

2.020 

)} 

Orkomies 

7 

» 

4.100 i> 


» 

5 » 

4 


3.000 

3> 

H, Bardy 

8 

» 

3.150 i> 

2‘/= 

» 

3 9 

4 

» 

3.180 

9 

Orkomies 

9 

)) 

3.050 » 

4 

» 

1 Woche 

5‘A. 

» 

3.230 

» 

H. Bardy 

10 

1937 

3.050 9 

2 

)> 

2 Wochen 

5 

» 

3.205 

9 

Assistenz- 











arzt 

11 

1942 

4.200 9 

4 

)) 

2 9 

7 

9 

3.010 

9 

H. Bardy 

12 

)> 

3.950 » 

3 

9 

1 9 

6 

» 

3.9S0 

» 

9 

13 

)> 

3.850 9 

3 

» 

5 » 

9 

9 

3.230 

9 

Assistenz- 











arzt 

14 

» 

3.300 9 

2V= 

» 

5 Tago 

5 

» 

3.020 

9 

H. Bardy 

15 

1943 

3.350 » 

2‘A. 

9 

0 » 

5 

» 

3.050 

9 

9 

16 

& 

3.080 » 

2 

» 

4r 9 

4 

» 

2.G90 

9 

9 

17 

» 

3.700 » 

4 

)> 

2‘/> Wochen 

7 

J> 

3.500 

9 

Pelkonen 

18 

» 

3.400 9 

2V. 

» 

6 Tage 

5 


3.100 

9 

Anja Bardy 

19 

)) 

3.7S5 9 

3 

)> 

3 » 

5 


3.380 

9 

9 

20 

» 

3.380 9 

2 

» 

3 9 

3V= 

» 

3.340 

9 

9 



Nachtrag; 









21 

)> 

3.500 g 

3 

» 

5 9 

4 

» 

3.000 

9 

9 

22 

» 

4.230 9 

3 

9 

7 Wochen 

10 

» 

3.320 

9 

9 

23 


3.080 9 

6 

)> 

4 Tage 

6 

» 

3.820 

» 

9 


I'allen sind 15 gelieilt, und in alien isfc die Genesung naoli der 
Operation gut fortgescliritten. Aclit derselben habe ich nacbunter- 
sucben konnen, 4 dagegen sind erst im Laufe der letzten Monate 
operiert worden, so dass die Observationszeit nock zu kurz ist: 
aber vorlaufig gebt es diesen Kandern gut. Bei den Nacbunter- 
Buckungen wurde festgestellt, dass die Bntwicklung der Kinder 
normal gewesen war, sowie dass ikr gegenwartiger Allgemein- 
zustand und Ernakrungszustand gut waren. Kur bei einem lagen 
anamnestisck unbedeutende Leibsckmerzen vor und wurde 
bei der Eontgenuntersuckung (Sallinen) eine leickte Stenosis 
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idle. 





Nacliimtcrsucliimg Okt. 1943 

Operat.- 

komplikat. 

Krankheits- 

Ergebnis 




verl. 

Allgemcin- 

zust. 

Abdomen 

Nnrbo 

\ 

Gut 

Gelieilt 

Pat. nicht gefiinden 

— 

Euptura 

Gestorben 





vulneria 





— 

Gut 

Gelieilt 

Gut 

Sj'mptomfrej 

Pc.st 

Perforatio 



1 

Rtg: ~ 


Gut 

Keber, 

Gelieilt 

Gut ! 

Geringe Bosclnr. 
Rtg: Sten. pylori 

Pest 

mucosae duod. 

— 

Gest. Obd.: 

] 



Erbrecli. 

Absc. subphr. 

1 

• 


— 

Gut 

Gelieilt 

Pat. nicht gefunden 

1 

» 

» 

Gut ! 

Sj'mptomfrei 

Post 




1 

1 

Rtg; 




« 

Pat. nicht gefunden 


\ 

» 

Gut 1 

Symptomfrei 

Pest 

Perforatio 
mucosae duod. 

Peritonitis. 

Gestorben 


Rtg: 


1 

Gut 

Gelieilt 

Gut 

Symptomfrei 

Kleiner 






Bruch 

Perforatio 
mucosae duod. 

Sehr sohwach 

1 

J) 

Am folg. Tago 
gest. 

» , 

i 

» 

Pest 

~ 

Gut 

Broncho- 

Geheilt 

Gestorben 

Gut 

Symptomfrei 

1 Pest 

1 


pneum. 

1 




— 

Gut 

)) 

Gcheilfc ' 

» 

Gilt 

Symptomfrei 

j> 

i Fest 

j) 

__ 

)/ 

}) 

» 

» 

» 

1) 

j> 



1) 

» 

» 

t 

— 

» 

» 





» 

» 





» 

» 





pylon komtatert. Den von Sauii i J. 1941 publizietten Unter- 
Ste Sntl >«vativ beian- 

konfte . ’ %• Gelegentlick der Nachuntorsuohung 

konate job ferner feststellen. daas die Operationswunden S 

ein^ M* “■ T' “““ im unteren WundabsohStt 

T Brucbpforte vor. 

__^5_a c, also 26 smd mit Tode abgegangen. Boim Stu- 
le drei letzten Faile mitgenommen 21.G %. 
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dieren der auslaudisclien Literatur bemerkt man, dass die Sterb- 
lichkeit im allgemeinen zwiscben 3.6 % (Diisseldorfer Kliniki. J, 
1928, 110 E'alle) und 28 % (Boebnke 50 Falle) scbwankt. Die 
grosse Verscbiedenbeit der Zablen ist leicbt erklarlicb: in den Sta- 
tistiken, wo die Sterbliclikeit gering ist, sind samtlicbe Dalle 
operiert worden, in den anderen nur die schwersten. Nacli den 
Untersncbungen Salmis (132 Dalle aus den Jabren 1915- — 1937) 
bat sicb die Sterblicbkeit in Dinnland bei konservativer Beband- 
lung auf 10.6 % belaufen; die Todesursacben bilden wabrend der 
Bebandlung erworbene Infektiouen. Diese Zabl ist nicbt direkt 
mit meinem Material vergleicbbar, weil es sicb bierin durcbweg 
um mittelscbwere oder scbwere Dalle gebandelt bat, bei denen 
zuerst eine konservative Bebandlung versucbt wurde und die 
Dander erst dann, wenn der Dali boffnungslos erscbien, zur Opera- 
tion gescbickt wurden. Die Todesursacben waren folgende: ein 
Kind ist 11 Tage nacb der Operation an einer auf der Abteilung 
berrscbenden Lungeninfektion gestorben, obgleicb es sicb scbon 
gut von seiner Operation erbolt und sein Gewicbt zu steigen begon- 
nen batte. Die Obdulction bestatigte iiberdies, dass das Opera- 
tionsgebiet gut verbeilt war. Ein Kind befand sicb, als es zur 
Operation gebracbt wurde, in sebr scblecbtem Zustand, weil die 
konservative Bebandlung zu lange (5 Wocben) fortgesetzt worden 
war, und starb am Tage nacb der Operation. Der Dali batte nicbt 
operiert werden und die Operationsstatistik unnotig belasten 
sollen, denn es war offenbar, dass das Kind keine Aussicbten batte 
durcbzukommen. Von drei Patienten kann man annebmen, dass 
sie direkt an den Dolgen der Operation gestorben sind; zwei an 
Peritonitis von denen bei einem die Scbleimbaut perforiert und 
nicbt ordentlicb vernabt worden war, und bei dem andern die 
Operationswunde 7 Tage nacb der Operation aufbracb; in dem 
dritten Dalle wurde bei der Obduktion ein Abscessus subpbrenicus 
festgestellt. 

Wie waren denn also die Pylorospasmus-Krankbeit am besten 
zu bebandeln? In einigen auslandiscben Statistiken ist man beim 
Operieren samtlicber Dalle zu so niedrigen Mortalitatsziffern me 
0.56 % (Ladd) und 2.2 % (Noll, 45 Dalle) gelangt, was fur die 
ausscbliesslicb operative Bebandlung spricbt. Derartige Statistiken 
stellen jedoch Ausnabmen dar. Auf Grund meines eigenen Materials 
komme icb zu folgenden Schlussfolgerungen: In alien Fallen 
ware zuerst eine honservative Bebandlung zu versuchen, aher die 
schweren Fdlle unter ihnen, in denen die obenerwahnte Bebandlung 
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mcht zu Besultaten zu fiihren scJieint, sollten heizeiten fur dze Opera- 
tion abgetrennt werden. Die Entsclieidung dieses Umstands ist 
natiirlicli scliwierig and verlangt Erfalirung and Urteilsvermogen 
von dem Kinderaxzt. Man hat Prozentzalilen von der Gewiclits- 
abnahme angefahrt, bei denen eine operative Bebandlang mdi- 
ziert ist, aber sie konnen irrefiibrend sein, Aacb eine Bontgen- 
darcbleacbtang bat man empfoblen and geltend gemacbt, dass 
oine Operation motiviert ist, -wenn nacb Verlaaf von 6 Stunden 
nocb Koatrastmittel im Magen gefanden wird. Aber eine der- 
artige IJntersacbang streugt das aacb sonst scbon scbwacbe Kind 
karz vor der Operation an, so dass sie aasser bei unklarer 
Diagnose • — nicbt za empfeblen ist. Am wicJitigsien ist die Beobach- 
tung des Allgemeinzustandes bei deni Kinde, denn ein za sebr ber- 
antergekommener Patient sollte nicbt mein* operiert werden. Im 
allgemeinen eracbtet man, dass es far die Operation spricbt, 
wenn das Gewicbt trotz einwbcbliger konservativer Bebandlang 
nicbt za steigen anfangt, insbesondere in den Eallen, wo die 
Symptome in den friiben Lebenswocben eingesetzt baben, and die 
gewobnlicb von scbwererer Bescbaffenbeit sind als die spater cr- 
krankten. Selbstverstandlicb ist aacb der Umstand za beriicksicb- 
tigen, wie lange nacb Beginn der Symptome der Kranlce in Be- 
bandlang gekommen ist. Kontraindihaiionen gegen die Operation 
sind ein zu schlechter Allgemeinzustand und alle InfeHionen. 

Die erfolgreiclie Behandlung der Dalle setzt eine enge Zusammen- 
arbeit zwiscJien Kinderarzt und Chirurgen voraus, welch letzterer 
naiurlich genau mit der Operationstechnik veriraut sein muss. 
Wiinscbenswert ware es, wenn auch das Personal im Operations- 
saal sich uber die von der Operation verlangten Aufgaben im Klaren 
ware, weil Kleinigkeiten in diesen Eallen von aasscblaggebender 
Bedeatang sind, Aaf diese Weise konnten wir ansere jetzigen 
Ergebnisse sicber verbessern, Icb will nicbt leagnen, dass eine 
gute konservative Behandlung nicht auch schwere Fdlle heilen kbnn- 
te, aber liierzu ist eine lange Behandlung szeit notwendig, in deren 
Verlauf die Wider stands fahigkeit des Kindes infolge seines schlech- 
ten Ernahrungszusiandes und des Gebrauchs von narkotischen drz- 
neien vermindert und das Kind anderseits die ganze Zeit uber Infek- 
iionen ausgesetzt ist, wie sie auf Kinder stationen stets vorkommen. 
Bine rechtzeitig und in richtiger Weise ausgefuhrte Operationshehand- 
Img dagegen fuhrt auch in diesen Fallen zu rascher Heilung und 
Idsst das Kind binnen kurzem in seine naturliche Umgebung, nach 
Hause gelangen. ’ 
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Zusammenfassuiig. 

Die Verfasserin berichtet zunachst iiber die Historik und aus- 
fubilicb iiber die Tecbnik der WEBER-RAMSTEDTsclien Operation. 
Das in der chirurgiscben Abteihing des Maria-Kirankenbauses aus 
den Jahren 1932' — 1943 eingesammelte Material umfasst 23 
scbwere Pylorospasmusfalle, die operiert wurden, nacbdem die 
konservative Behandlung nicht zum Ziel gefiibrt hatte. Von die- 
sen genasen 18 rascb nacli der Operation, wabrend 5 starben: 1 an 
einer Lnngeninfektion, 1 wegen seines zn scblecbten Allgemein- 
znstandes, 3 an Operationsfolgen. Am besten ist eine kombinierte 
konservative und cbirurgiscbe Bebandlung in enger Zusammen- 
arbeit zwiscben Kinderarzt und Cbirurgen. Schwere Dalle mussen 
beiseite operiert werden. Bei ihnen wurde die konservative Be- 
bandlung lange Zeit erfordern, in deren Verlauf das in scblecbtem 
Zustand befindlicbe Kind Infektionen ausgesetzt ist: Eine ricbtig 
ausgefubrte Operation dagegen fiibrt schnell zum Resultat. 

Summary. 

Tbe author reports tbe genesis of tbe Weber-Ramstedt opera- 
tion, and gives a detailed description of this technique. During 
tbe year?, 1932 to 34 a total of 23 cases of severe spasm of the 
pylorus came for treatment to tbe Surgical Department of tbe 
Maria Hospital. Conservative treatment having been of no avail, 
they were subjected to operation. 18 cases were completely relieved 
from their troubles shortly after tbe operation, 5 died: 1 of an 
infectious pulmonary disease, 1 succumbed owing to bis weak 
geneial condition and 3 died of postoperative sequels. Tbe author 
suggests as treatment of choice combined conservative and surgical 
treatment in close collaboration with tbe surgeon and tbe pedia- 
trician. Severe cases should be operated on at an early stage. In 
such instances conservative treatment takes a long time and there- 
fore increases tbe risk of infectious diseases, to which tbe child, 
owing to his weakened condition, is exposed. A correctly performed 
operation, however, will quickly afford cure. 

Besum^. 

L’auteur commence par un rappel historique et un expose 
technique circonstancie de Toperation de Webeb-Ramstedt. Le 
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materiel, des amees 1932 a 1943, collationne a la Division Ohi- 
rurgicale de THopital Maria, comprend 23 cas de pylorospasme 
sevke qui furent operes apres que le traitement conservateur 
ii’eut pas conduit au but. De ces enfants 18 guerirent rapidement 
apres I’operation tandis que 5 moururent: Tun d’une infection 
pulmonaire, un autre du fait de son mauvais etat general, et 3 
des suites de Tintervention. C’est un traitement combine, a la 
fois conservateur et cbirurgical, rendu possible par la collabora- 
tion etroite du pediatre avec le cbirurgien, qui est Ic meilleur. 
Les cas graves doivent etre operes a temps. Pour eux le traitc- 
nient conservateur exigerait un temps prolonge, pendant lequel 
Tenfant en mauvais etat general est expos6 a des infections: en 
revanche une operation correctement executee aboutit projnpte- 
ment au resultat escompte. 
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The Significance of Blood Grroup Characteristics 
in Serum and Plasma Transfusions. 

By 

KNUT HALVORSEN. 


During the time when the blood groups were first taken into 
consideration on blood transfusions, investigations were made to 
determine that the serum of the recipient did not agglutinize or 
hemolyse the blood corpuscles of the donor, i. e. precaution was 
taken that no antigen (A or B) was administered which the reci- 
pient did not possess. In this manner a 0 blood donor could be 
used for all other groups, an A donor for A or AB and a B donor 
for B or AB while an AB donor could only be used for the same 
group. AB was a universal recipient. 

Later the practice became to use a donor of the same blood 
group as the recipient. Thus it was possible to avoid transfusions 
of antibodies (agglutinins) which might eventually influence the 
blood corpuscles of the recipient. 

The question of the justification of using group 0 as a universal 
blood donor however has never been dropped. It is also of con- 
siderable practical significance as in such cases it is not necessary 
to determine the group of the recipient. And many have used 0 
individuals as universal donors in innumerable instances without 
observing any complications. However it appears certain that 0 
blood with a high agglutinin titre in the serum can cause hemolysis 
in the recipient. Some authors claim to have observed these com- 
phcations relatively often, thus E. Hesse (5) writes that he has 
observed 46 cases of hemolytic shock after transfusion of 0 blood 
to recipients of other groups, of which 20 were fatal. The question 
as to where the titre limit shall be set between universal and non- 
universal blood donors is very vague. Hesse claims that over 30 
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r)er cent of all 0 donors have a titre over 32, which he regards as 
Se liml Some other anthors have also found similaidy low 
figures for the titres. But these claims must be based on the fact 
tS the titrations have been carried out by insufficiently sensitive 
methods as most of the more extensive investigations and also 
those which we have made personally, sh^ considerably kgher 
titres In a material from the Norwegian Red Cross Blood Donor 
Organization in Oslo of 756 0 donors, we found only 11 or 1.6 ± 0. 4 
per cent mth a titre of 32 or less both against Ax and B blood 
corpuscles, while 423 or 56.0 ± 3.3 per cent had a titre of 256 or 
less both against Ax and B corpuscles. 333 or 44.0 3.3 per cent 

had a titre of 512 or more against Ax and B corpuscles. The titres 


ranged from 4 to 4096. 

It thus appears that by our method, using a titre limit of 256, 
we exclude a larger number of 0 blood donors than Hesse ivith 
his less sensitive method and a titre limit of 32. 

In order to separate out the 0 blood donors with the highest 
agglutinin content, Coca (1) has reported a method which elimi- 
nates about 3 per cent of the 0 donors. Hartmann and Bjerke- 
LUND (3) have described a very simple method which eliminates 
about Vs fhe 0 donors. This method can be modified, if so de- 
sired, by changing the degree of dilution, so that the titre limit may 
be set at the level considered most practical. 

Many have held the opinion that the blood group characteristics 
can be completely disregarded in serum and plasma transfusions. 
But serum or plasma may both contain agglutinins which mav 
have an effect on the blood corpuscles of the recipient, and anti- 
gens, which may react with the agglutinins of the recipient. 
Recently Polayes and Squillacb (8) have described a strong 
reaction after a plasma transfusion, which they ascribe to the 
high agglutinin content of the plasma, and Levine (6) showed 
that the A and B antigens in plasma also can cause reactions 
after transfusions. 


A ®^rly demonstrated that the blood group characteristics 
an were not related only to the red blood eorpuscles, but that 
the orgamsm as a whole exhibited these group characteristics to 
varying degrees. Por example it has been found that saliva often 
as a gh antigen content. In 1932 Schipe and Sasaki (9) de- 
terges in individuals possessed blood group chLac- 

( on secretes). The secreting capacity was found to be hereditary. 
mi9G. -deta chh'. Soandmav. Vol.XG. 
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In 1930 Thomsen (10) showed that also serum contained A and B 
antigen. This has been confirmed by a number of other investiga- 
tors, most recently by Ghete Hartmann (4) in 1941. She also- 
claimed to have demonstrated that the antigen content in the 
serum was higher in secretors than in non-secretors. The antigen 
content of the serum is however always very much less than the 
antigen content of the red blood corpuscles. 

The reaction between the antigen in the serum and the corres- 
ponding agglutinin can be demonstrated in vitro as a precipitation, 
as shown by Hold and Eosenberg (2). This phenomenon is, 
however, difficult to reproduce, and according to Thomsen (11) 
it is probably only possible by the use of agglutinins with high 
titres. In spite of numerous attempts, we have only observed 
precipitation in a few cases, and then only with agglutinins with 
high titres (2048 — 4096). By carefully placing the one serum above 
the other there appeared in these cases a marked, white precipi- 
tation on the contact surfaces, which consisted microscopically of 
very fine down. Thus the possibiUty cannot be eliminated that 
similar reactions may occur in the organism, if an antigen which 
the recipient does not possess, is administered in serum or plasma 
transfusions. If it is allowable to draw conclusions from experi- 
ments in vitro, these complications should occur preferably in 
recipients with a high agglutinin titre. 

In 1940 Levinson and Cronheim (7) pointed out that there is a 
considerable reduction of the serum agglutinins when two sera of 
contrasting groups (A and B) are mixed. But the method used in 
these im^estigations was not absolutely accurate; the titres, as in 
Hesse’s case, are far too low because the method was not suffi- 
ciently sensitive. The border between universal and non-universal 
blood donors was set at titre 32. 

The reduction in titre occurs when some of the agglutinins in the 
one serum react with the corresponding antigen in the other serum. 
If there are still agglutinins present after mixture, all of the antigen 
has been bound while the agglutinin is only partially bound. 

In order to investigate to what extent the agglutinins are ab- 
sorbed by the corresponding antigen, we have made a series of 
experiments with mixtures of Aj and B sera, and with 0 and Aj 
or B sera. 

A total of about 30 different mixtures were examined. Among 
those tested were both secretors and non-secretors, which was 
determined in saliva by the ordinary method of agglutinin inhi- 
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'bition. No certain difference could be demonstrated between 
secretors and non-secretors with regard to the antigen content of 
the serum, which is in agreement ivith Grete Hartmann’s results 
insofar as she was not able to demonstrate anj such difference 
except by using As corpuscles for the titration. 

The experiments were carried out by titration in small test 
tubes. In order to obtain the most accurate measme of the titre, 
a titration was first made in a geometric series. When this method 
had revealed in which interval the agglutinin titre lay, more new 
series of different dilutions was made up until the dilution which 
gave barely macroscopically visible agglutination was found. 
This dilution was taken as the agglutinin titre. In order to insure 
the greatest possible accuracy in the observations, each experi- 
ment was set up in 6 parallel dilution series which was done by 
carrying out the titration in 6 times the individual quantity of 
fluid, and dividing each dilution into the 5 other series under the 
titration. In this manner it should be possible to avoid inaccuracies 
in titration. The blood corpuscle suspension used was per cent. 
The observations were read after at least 4 hours in a refrigerator 
and hour at room temperature. Some of the observations were 
also made after 3 minutes shaking of the serum-blood corpuscle 
mixture and about 10 seconds centrifuging of the glasses with 
about 2000 revolutions per minute. When using the rapid centri- 
fuge method it is very important that the glasses be shaken before 
centrifuging, otherwise the titre will be too low. Parallel experi- 
ments were carried out which showed that both of the methods 
employed gave the same results. 

By titrating the agglutinin before absorbtion by this method, 
and after absorbtion with equal parts of serum containing the 
corresponding antigen, it was possible to determine the agglutinin 
absorbing capacity of this antigen. 

The observed reduction in titre varied some, but was in most 
cases around 100. 

It was further investigated whether the agglutinin absorbtion 
occurred momentarily or whether there was a gradual reduction 
over a longer period. By using the centrifuge method it was de- 
monstrated that the reduction in the titre a few minutes after 
mixing was the same as after hours, days and 1 months storage in a 
refrigerator, or, in other words, the reaction between the antigen 
and the antibody takes place instantaneously when the mixture 
is made. 
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A series of experiments were also performed to determine 
whether the reaction between nhe agglutinin and the antibody 
in the serum used up any of the serums complement. In these 
experiments we used Ai and B blood, which was defibrinated and 
centrifuged immediately after collecting. Each serum alone and a 
mixture of equal parts of each serum was then titrated for its 
complement content with the help of a hemolytic system with 
per cent sheep blood corpuscles. The experiments were also made 
with a hemolytic system with human blood corpuscles of group 0 
and corresponding amboceptor. In order to obtain the highest 
possible degree of accuracy both the smallest dose which gave 
complete hemolysis and the smallest dose which gave beginmng 
hemolysis were titrated. By a comparison of the complement titre 
in each individual serum and in the mixture, both immediately 
after collecting and after 1 day in the refrigerator, we were not able 
to demonstrate that any of the complement had been used by the 
reaction between the agglutinins and the corresponding antibody. 

When there is opportunity to do so in the preparation of serum 
or plasma for therapeutic use, the blood group characteristics 
should be eliminated as far as possible. For the present this is 
impossible in serum from a single individual as it will always 
contain two characteristics, either two agglutinins (0), or one 
agglutinin and one antigen (A and B) or two antigens (AB). The 
only serum from a single individual which lacks these characteris- 
tics are sera from group 0 who have no demonstrable agglutinins. 
But this is very rare and can have no practical application. In 
about 5,000 examinations of 0 blood donors we have found only 
one such serum. 

The situation is different if mixtures of sera from various indi- 
viduals are used. The mixture can be made either by mixing citrate 
blood or by mixing only plasma or serum. 

In the former case the various blood portions are cooled to about 
5° C and mixed at this temperature, and centrifuged (separated) 
immediately afterward. This is to avoid hemolysis as far as pos- 
sible. By selecting suitable mixtures it will be possible to obtain 
agglutinin-free serum even though the agglutinin titre in the indi- 
vidual portions may be high, as the erythrocytes absorb large 
quantities of agglutinin. We have examined the serum antigens 
A and B in such mixtures of whole blood, and it was found that 
they are not removed but in some cases there, was a considerable 
reduction. 
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To obtain a mixed serum of wiiole citrate blood Avitb the least 
possible blood group characteristics, a suitable mixture would be 
the ratio 2 0, 1 A, IB. Even if the A employed were Aj the quantity 
of agglutinogen would be sufficient to remove all the agglutinin, 
even if the 0 blood employed' had a very high titre. The remaining 
quantity of agglutinogen in the serum will be very small with these 
proportions. 

If only the plasma or serum from different individuals are mixed, 
the blood group characteristics in the mixture ivill be dependent 
OE the agglutinin titres of the individual sera. Thus among 860 A 
blood donors in the ISTorwegian Red Cross Blood Donor Organiza- 
tion in Oslo there were 204 ivith an anti-B titre of 64 and 198 with 
a titre of 128, together almost half of the A blood donors. Among 
143 B blood donors 16 had an anti-A titre of 64 and 30 a titre of 
128, together about one third of the B blood donors (see the table). 
If A and B sera from a number of indmduals vdthin this titre range 
ate mixed, a mixed serum will be obtained which is practically 
free of blood group characteristics, as it will contain only very 
weak antigens or agglutinins. 


Dklribuiion of the Agglutinin Titres in 860 A and l4S B Donors. 


A Donors 

B Donors 

Agglutinin Titres 

Numbers 

Agglutinin Titres 

Numbers 

4 

3 



8 

12 

8 

- 

16 

37 

16 

• 2 

32 

109 

32 

3 

64 

26^1402 = about 

64 

4^146 = about 

128 

198j 

128 

30j 32 per cent 

256 

165 

256 

35 • • 

512 

85 

512 

29 

1024 

32 

1024 

17- 

2048 • 

8 

2048 

-7 

4096 

7 

4096 

4 


860 

143 • 


Serum or plasma for therapeutic use should be plainly marked 
With information on the method of production: mixture of whole 
blood or plasma, which blood groups are used and their proportions 









86 


KNVT HALVOBSEN. 


in. the mixture, anti-A and anti-B titre. The antigen content in the 
mixture is more complicated to determine, but will, as described 
above sufficiently appear from the other information. 

Summary. 

Every human serum contains either agglutinins (blood group 0) 
or agglutinogens (blood group AB) or both (blood groups A and B), 
The agglutinins may have an effect on the red blood cells of the 
recipient, and the agglutinogens may react with the agglutinins 
of the recipient, the latter reaction can be demonstrated in vitro 
as a precipitation. 

In producing serum and plasma for therapeutic use, considera- 
tion must be taken of the blood group characteristics, and it 
should be attempted to prepare a serum which is as free of these 
as possible. By mixing in suitable proportions, it is possible to 
prepare sera which are practically free of both anti-A and anti-B 
agglutinins as well as of antigens (agglutinogens) A and B. 

If citrated blood is used, the proportions 2 0, 1 A, 1 B as an 
example, will give a mixed plasma which is free of isoagglutinins 
and contains little antigen A and B, regardless of the agglutinin 
titre of the individual components. 

If only serum or plasma are mixed, a mixture of equal parts Ai 
and B serum or plasma with an isoagglutinin titre of 64 — 128 
(titrated in test tubes with one half per cent blood corpuscles) will 
be practically free of both isoagglutinins and antigen A and B. 
About half of the A donors and one third of the B donors can be 
expected to lie within this titre range. 

Zusammenfassimg. 

Bber die Bedeutung der Blutgruppeneigenschaften bei Serum- 
und Plasmaiibertragungen; Jedes menschliche Serum enthalt 
entweder Agglutininen (Blutgruppe 0) oder Agglutinogene 
(Blutgruppe AB) oder beide (Blutgruppen A und B). Die Agglu- 
tininen konnen die Blutkorperchen des Empfangers beeinflussen, 
und die Agglutinogene konnen mit den Agglutininen des Emp- 
fangers reagieren, die letztgenannte Eeaktion kann in vitro als 
eine Prazipitatzon gezeigt werden. 

Bei der Herstellung von Serum’ und Plasma zu therapeutischen 
Zwecken miissen die Blutgruppeneigenschaften beriicksichtigt 
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werden, und zwar in der Weise, dass man bestrebt sein muss, ein 
Serum berzustellen, das davon moglichst befreit isfc. Durcb zweclc- 
massige Mscbungsverbaltnisse konnen Sera bergestellt werden, 
die praktiscb genommen von sowobl Anti-A als Anti-B-Agglu- 
tininen wie aucb von Antigenen (Agglutinogenen) A und B frei 
sind. 

Verwendet man Zitratblut, vurd man z. B. durcb das Verbiiltnis 
20 — lA — IB, unabbangig von den Agglutinintitern der ein- 
zelnen Bestandteile, ein Miscbplasma erbalten, das von Isoagglu- 
tininen frei ist und nur wenig Antigen A und B entbalt. 

Vermiscbt man das abgezogene Serum oder Plasma, wird man 
z. B. durcb die Miscbung gleicber Teile von Serum oder Plasma Ai 
und B mit Isoagglutinintiter von 64 — 128 {in Beagensglascben 
Va % Blutkbrpercben titriert) ein Jliscbserum erbalten, das 
pralrtiscb genommen sowobl von Isoagglutininen vde aucb von 
Antigen A und B frei ist. Man kann erwarten, etwa die Halfte der 
A-Spender und ein Drittel der B-Spender innerbalb dieses Titer- 
bereicbs zu finden. 


Bdsum^. 

Sur rimportance des proprietes des groupes sanguins pour les 
tranfusions de serum et de plasma; Tout s4rum bumain contient 
des agglutinines (groupe sanguin 0) on des agglutinogSnes (groupe 
sanguin AB) ou bien tous les deux (groupes sanguins A et B). 
Les agglutinines peuvent influer sur les globules du recepteur, et 
les agglutinogenes peuvent reagir avec les agglutinines du recep- 
teur; cette derniere reaction pent etre demontree in vitro comme 
une precipitation. 

En preparant du serum et du plasma a Fusage tb(irapeutique, 
on doit tenir compte des proprietes des groupes sanguins, etant 
donne qu’on doit tacber de preparer un serum autant que possible 
exempt de celles-ci. Au moyen de dosages convenables on pent 
preparer des sera qui sont pratiquement exempts et d’agglutinines 
anti-A et anti-B et aussi d’antigenes (agglutinogenes) A et B. 

Si Fon emploie du sang sitrate, on obtiendra par exemple par la 
proportion 20 — lA — IB, independamment des titres d’agglu- 
tinine dans les ingredients respectifs, un plasma melange exempt 
d’isoagglutinines et contenant peu d'antigene A et B, 

Si le serum ou plasma soutire est melange, on aura, en melange- 
ant par exemple des parties egales de s&um ou plasma Ai et B au 
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titre d’isoagglutirune de 64 — 128 (titrees dans nn tube a essai avec 
1/2 % de globules) un sCTum melange pratiquement exempt d’iso- 
agglutinines et aussi d’antigene A et B, On pent s'attendre a 
trouver a peu pres la moitie des donneurs A et un troisieme des 
donneurs B dans cet ordre de titrage. 
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Nailing in the Marrow Cavity in Cases of 
Recent fracture and Psendartlirosis.' 

Report of 28 Cases. 

By 

ANDERS WESTERBORN. 


It Nvas at tlie Surgical Congress in Rerlin in 1940 that KtiKT- 
SCHER first presented for a large audience his experience with 
nailing in the marrow cavity and the results of his animal experi- 
ments. His method was then subjected to fairly sharp criticism. 
Today about forty papers have been published on this method of 
treatment and, though now and then a word of warning is still 
heard, most smgeons who have tried it out are highly enthusias- 
tic, At the University Surgical Hospital in Kiel, where Kuntscher 
is the first surgeon, the operation has been done in between three 
and four hundred cases, and the results are on the whole most 
encouraging. 

The principle of the method, as known, is to fix the fragments, 
when they have been put into proper position, by a nail inserted 
into the marrow cavity. As the nail is driven in from an incision far 
from the site of the fracture, the latter is not exjfosed, and thus it is 
not a question of open reduction. The first time one saw the roent- 
gen pictures of medullary nailing, one was taken back and thought 
that it involved more violence than the situation required. The 
pictures gave the impression- that it was a question of a round, 
metal nail filling the whole marrow cavity. But this is not the 
case. The nail is really U-or V-shaped and acts in about the same 
way as the three-winged nails used for fractures in the femoral 
neck. Becau se the nail has this shape, it causes very little damage 

^ Read before Swedish Society of Surgeons Nov. 30. 1943. 

7 — Hli96. Acta cliir. Soandinav. Vol. XG. 
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to the endosteum and the bone marrow, but nevertheless produces 
extremely firm fixation. As figure 1 shows, the nail reaches the 
endosteum in only three narrow places, and thus one can hardly 
speak of any destruction to this tissue, and since the nail is rela- 
tively thin, the bone marrow is only moderately compressed. Des- 
pite the fact that the nail is only one to two millimeters wide, its 
angulation makes it very resistant to flexion and, if it fits well in 
the marrow cavity, it provides absolutely firm fixation. 



Fig. 1. 


When it is a question of the femur, the nail is inserted from 
the upper surface of the trochanter, either through the skin or 
from a small incision. No boring is then needed, as the bone 
of the trochanter is so soft that it is easy to drive in the nail. 
In the case of the other long bones, the tibia, humerus, radius 
and ulna, however, a small hole must be chiselled or bored in the 
cortex at a suitable distance from the fracture. The greatest 
difficulty lies in obtaining such exact reduction by closed means 
that the nail can be inserted directly from one fragment into the 
medullary cavity of the other. Several different apparatuses for 
facilitating this reduction have been constructed. Kuntscheb 
strongly advocates closed reduction, as exposure of the fracture 
and open reduction involves risk of infection and other complica- 
tions. But sometimes, as my cases show, it is necessary to use the 
open method for reduction of the fragments. If closed reduction 
can be done, the nailing itself is only a minor operation and puts 
little strain on the patient. This is one of the great advantages of 
the new method over the ordinary open method of reduction. 
The nail must be inserted under fluoroscopic supervision, or must 
be checked with several roentgenograms. I used the latter method 
and found it satisfactory. To avoid the risk of having to take out 
and change the poskion of the nail, one can first insert a “leader” 
(Kirschner needle) as is the practice in fractures of the femoral 
neck. 
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As regards tlie indications for medullary nailing, no definite 
agreement has been reached. Some surgeons have narrow indica- 
tions and others very wide ones. Kuntschee says that the method 
is suitable for all transverse, oblique and spiral fraetures in the 
long bones and Pascher goes so far that he considers it absolu- 
tely indicated in all transverse fractures, all oblique fractures 
with a poor healing tendencj’’ or where there is risk of slipping, 
and in all fractures in old persons where long stays in bed should 
be avoided. Bohlee, who is a strong opponent of open treatment 
for fractures, recommends the method warmly for gunshot frac- 
tures, thus open fractures, and seems to be a strong advocate 
of medullary nailing on the whole. Others, for example K. H. 
Bauee, reserve the method for more special cases, e. g. for times 
when it is necessary for some reason to make an open reduc- 
tion, and Konig is of the opinion that the method, used with 
strict indications, means a great advance in the treatment of 
fractures. 

Judging from the literature, the method has hitherto only been 
used in Germany. Thus there are no reports on medullary nailing 
in the Scandinavian literature. Since during the last year I have 
tested the method in 28 cases, 14 of recent fracture and 14 of 
pseudarthrosis, with very encouraging results, I feel that the 
time has already come for me to record my experience. The cases 
are dhdded as seen in table 1. 


Table 1. 

Recent Pseud - 

fraetures nrtJirosis 


G G 

Tibia 3 2 

Humerus e 


Radius or Ulna 5 

Total 14 14 


The nails we used were manufactured by Eriksson’s Instrument 
Company in Gothenburg, according to the directions of Mr. 
Sven Johansson. They are made of rustless steel. The first ones 
we received were not durable enough, but those we now get are 
quite satisfactory. It is probable, however, that experience will 
how that_ still further modifications are necessary before the 
Ideal nail IS obtained. It is naturally necessary toLve several 
nails of different lengths and widths on hand 
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1. Recent Fractures. 

Case 1. A man of 31 gob an oblique fracture of tlie femur. Ex- 
tension treatment not resulting in good position and roentgenograms 
showing that the fragments were interposed, medullary nailing was done 
on April 30, 1943. The interposition made open reduction of the frag- 
ments necessary. The nail was inserted from the upper surface of the 
trochanter major. A good position was immediately obtained with 
firm fixation and complete freedom from pain. The patient could sit 
up a week after operation and three weeks after he was able to weight 
his leg. When he was discharged seven weeks after operation, he 
walked easily with a cane. As seen in figure 2, there was an early and 
powerful callus formation. Because of advanced pulmonary tuber- 
culosis, he is not capable of work. Fig. 2. 

Case 2. A man of 25 got a transverse fracture in about the 
middle of the right femur on July 17, 1943. It proving impossible to 
keep the fragments in the desired position with extension, medullary 
nailing was done on August 12. The operation resulted in good position 
of the fragments, firm fixation and freedom from pain. A week after- 
wards the patient could sit up and after a further two weeks he could 
stand on and weight his leg. The callus formation was also early and 
powerful in this case. He was discharged on September 20. The nail 
was removed easily on December 15, about four months after operation. 
The mobility was good in all the joints the whole time without the use 
of any physical therapy. He could not return to work until about five 
months after operation, but he had a strenuous outdoor occupation. 

Case 3. A woman of 45 sustained a complicated transverse fracture 
of the right femur on Nov. 14, 1943. Immediately on admission opera- 
tion was done with careful removal of all the injured tissues, and the 
fragments were reduced by the open method. A marrow nail was inser- 
ted from the trochanter major. Primary suturing was done and healing 
was primary. As the fractured site was not made absolutely stable, 
another nail was inserted about a week later, with better results. The 
patient got up almost immediately, and was able to weight her leg two 
weeks after the second operation. Fig. 3. 

Case 4. A man of 67 with transverse fracture a few fingerbreadths 
below the trochanter minor. Closed reduction impossible on account 
of interposition. On Jan. 28, 1944 open reposition and medullary nailing. 
Good position and fixation. The short proximal fragment will make 
some weeks’ stay in bed necessary. 

By the use of medullary nailing in these four cases we avoided 
all treatment with extension and plaster, and normal mobility 
returned to the joints without any physical treatment. Three 
patients could stand on the injured leg three weeks or so after the 
operation. 
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Case 5. A man of 56 sustained an oblique fracture of the tibia. 
On Nov. 8, 1943, marrovr nailing was done, tbe nail being inserted 
through a small hole chiselled out in the upper part of the tibia, and 
without open reduction. The lower leg and foot were put in plaster of 
paris for four weeks. Six weeks after operation the patient could sup- 
port himself well on the leg. Tig. 4. 

In this case the fracture would most likely have healed without 
any intervention. But because of the medullary nailing, the 
patient was able to get up sooner, had less trouble, and was earlier 
able to weight his leg. In my present opinion, the plaster cast was 
unnecessary, and without it the patient could no doubt have stood 
on his leg sooner, to his consequent advantage. 

Case 6. A man of 60 got an oblique fracture of the lower part 
of the tibia, with poor position of the fragments. Instead of osteo- 
synthesis, I chose medullary nailing for fixation of the fragments 
(Nov. 15, 1943). The distal stump was too short to allow as firm fixa- 
tion as was desired, and a plaster cast was applied for four w'ecks. The 
leg could be weighted five weeks after operation. 

Case 7. A man of 20 acquired a transverse fracture of the radius 
and ulna. After repeated reductions, a good position of the ulna was 
obtained, but not of the radius fragments. Medullary nailing was 
therefore chosen instead of osteosynthesis, the nail being inserted 
through a little hole in the distal end of the radius. In order to get in 
the nail in the proximal fragment, it was necessary to make a small 
incision over the fracture and lift the fragments into position with air 
elevator. A plaster splint was applied for four weeks.. The patient had 
recovered his working capacity six weeks after operation. Fig. 5. 

Case 8. A woman of 45 sustained a transverse fracture of the 
radius and ulna. The position was exactly the same as in the fore- 
going case, and the same procedure was followed. She could return to 
work six weeks after operation.^ 

In both last cases good stability was obtained in the arm 
after the operation and normal mobility returned to the neigh- 
boring joints without any physical treatment. A plaster cast was 
indicated in both these cases, as the ulna was not nailed and there 
was risk of disturbance of the fragments there on pronation and 
supination of the arm. The nail in the radius and the firm fixation 
there, however, also increased the stability of the ulna. 

It is extremely important for the healing of the fracture that 
absolutely firm fixation is obtained in nailing in the medullary 
cavity. For this it is necessary to choose a nail which fits well 

1 Later are as table 1 shows six more cases nailed. AU with excellent results. 
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in the marrow cavity and that the latter is of fairly even width. 
This is true of the cavity in the femur and to a certain degree 
of that in the radius and ulna, hut the tibia and humerus often 
have rather asymmetrical marrow cavities. Thus the best results 
are obtained in nailing of femoral fractures. The nail must be 
so wide that it establishes firm contact with the wall of the marrow 
cavity, mainly in order to hinder rotation between the fragments. 
One can see from the size of the marrow cavity in the roentgeno- 
gram about what size nail to choose. According to Fischer, 
with a focal distance of 75 cm., the marrow cavity is really 1 mm. 
smaller than it appears in the roentgen picture. The conditions 
are not so favorable in the tibia as they are in the femur, for here 
the cavity is narrowest in the middle. Consequently, it is easy 
to obtain firm fixation of fractures situated in about the middle 
of the tibia but not of ones situated more distally or proximally. 

If full stability is not obtained with one nail, it is wise to insert 
another one (case 3). This needs to be done more often in the case 
of bones with an uneven medullary canal (tibia and humerus) 
then of ones with an even canal. To still further ensure stability, 
Matz recommended inserting a narrow wedge in between both 
nails. He also constructed double nails, which go apart distally, 
“Dreh-spreiznagel”, particularly suitable for bones where the 
point comes to lie in more spongy tissue, e. g., the lower part of 
the tibia. 

Medullary nailing has given the best results in fractures of the 
femur. The advantages of this method are also greatest in these 
cases. Pre\’lously, the patients had to lie in bed for two or three 
months and undergo extension treatment for long intervals, a 
procedure which is troubling for the patient and requires much 
work from the hospital staff. The long stay in bed also involves 
the risk of complications in the air passages, at least in older 
persons. How' these patients can be let up immediately and can 
soon begin to weight their leg, avoiding stiffness in the joints and 
muscular atrophy. Another great advantage is that the patients 
are immediately rid of pain. It is also maintained, by Kuntsohbr 
and others, that the nailing accelerates the formation of callus, 
thus considerably reducing the time before the patient is able to 
resume his normal occupation. • — Fischer also recommends 
medullary nailing for supracondylar femoral fractures. The grea- 
test advantage in these cases is that the nail keeps the fragments 
in position, which is difficult to obtain with extension treatment. 



NAILING IN THE MARROIV CAVITY. 


95 


The nail can only be inserted two or three centimeters in the 
distal fragment when such fractures are present, and conse- 
quently a plaster cast is necessary for some weeks and early 
weighting is out of the question. 

The advantages of medullary nailing, particularly in cases of 
femoral fractures, are in my experience and that of others: 

1. Shortened stay in bed. 

2. Simplified treatment — no extension. 

3. Eeduced pain and other subjective troubles. 

4. Less risk of stiff joints, muscular atrophy and circulatory 

disorder. 

5. No postoperative physical treatment. 

6. Shorter hospitalization and probably earlier acquirement 

of working capacity. 

What, then, are the risls of medullary nailing? WHiat, in parti- 
cular, is the danger of destruction of the bone marrow, fat embo- 
lism and osteomyelitis? Experience has already shown that the 
damage the nail causes to the bone marrow is of no practical 
significance. It is recommended, however, that the nail be removed 
when full consolidation is established. This is a simple operation. 
After a few months the nails generally lie fairly loose in the marrow 
cavity. On the other hand, there is a certain risk of fat embolism. 
At least two deaths from fat embolism after medullary nailing 
are reported (Kuntscher and Habler). Detailed information 
is lacking, and it is impossible to decide whether the fat embolism 
occurred as a result of the fracture or of the nailing. Osteitis has 
developed in a few cases (Kuntscher, Eischer and others). 
In most of them it was a question of nailing for complicated frac- 
tures. Extended osteomyelitis generally does not develop, but 
only restricted osteitis with local sequestration, mainly due to the 
fact that the pus in the marrow cavity is led off along the nail. 
Thus, according to Kuntscher, Bohler and others, there is 
never any enclosure of pus in the cavity with rise in pressure, 
which is generally considered to be the cause of extended osteo- 
myelitis. Kuntscher says that whenever there is infection, one 
should drain so that the pus is easily able to run off, but not 
remove the nail since it generally heals in despite the infection. 
If it is removed, the infection grows worse because the fragments 
are moved out of position. 
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2. Pseudartlirosis. 

Medullary nailing lias also been used for pseudartlirosis. Pseud- 
arthrosis is extremelj^ common after infected gunshot injuries. 
Thus in the warring countries the treatment of this condition is 
a very important and difficult problem, which the method of 
medullary nailing vvill no doubt greatly simplify. The literature 
on this field is still more scanty. Bauer, who is very reserved 
regarding the new method othervrise, recommends it for pseud- 
arthrosis and reported a few number of successful cases. Cella- 
Rius from Kirschner’s hospital reported the results of treating 
18 cases of pseudarthrosis, earlier treated to no avail with other 
methods. In at least 15 of the cases, osseous healing took place 
within five to eight months, with restored function and working 
capacity. 

I have tested the method in 14 cases with hitherto excellent 
results. Because of the few cases in the literature, I shall now give 
a brief description of my cases. All except two of the patients 
were Finnish war invalids. 

a) Pseudarthrosis in the Thigh Bone. 

Case 9. A 22-year-old sergeant got a gunshot fracture of the 
femur a few fingerbreadths below the trochanter minor on Oct. 22, 
1941. He was treated in Finland with extension, plaster cast, etc. He 
arrived at the Sahlgrenska Hospital on July 22, 1942 with his leg in 
a plaster cast. When the plaster was cut up, the bone ends slipped 
apart. The wound was revised, sequestrotomy performed, and wire 
extension instituted. No healing taking place, osteosynthesis with 
transplantation of bone shavings according to Levander was done in 
December. Consolidation did not result, and in March 1943 medullary 
nailing was done after revision with freshening of the bony ends. Firm 
fixation was obtained at the site of fracture, and three weeks later the 
patient was able to walk about outdoors with two canes and well able 
to weight the leg. When he returned to Finland in October, six months 
after the operation, the fracture was consolidated and he walked well. 
Fig. 6. 

Case 10. A 34-year-old soldier acquired a complicated femoral 
fracture through a shell injury in December 1941. It was treated with 
extension. On admission to the Sahlgrenska Hospital in February 
1943 the wound was healed but the bone was not stable. Medullary 
nailing was performed on March 27 after freshening of the bony ends 
and excision of all fibrous tissue. Firm fixation was immediately obtai- 
ned and full stability at the site of fracture. Two weeks later the patient 
was able to stand on his leg. After another two weeks he walked well 




a b 

Fig. 2. Case 1. 

a. Fracture witli interposition. 

b. Six -weeks after marrow nailing. 


a b 

Fig. 3. Case 3. 

a. Open fracture of tlie femur. 

b. After marrow nailing. 
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'witli two canes. When he was discharged three months after operation, 
the bone was stable, he could walk well and there was increased callus 
formation. Reports from Finland say that full consolidation has oc- 
curred. Fig. 7. 

Case 11. A 25-year-old soldier got a gunshot fracture in the 
upper part of the femur in July 1941, which was complicated by 
prolonged suppuration. Extension treatment and sequestrotomy were 
done in Finland. On admission to the Sahlgrenska Hospital in July 1942 
there was a suppurating fistula and a marked pseudarthrosis. Sequestro- 
tomy was performed. In March 1943 osteosynthesis was done after 
revision of the wound. Extension was applied but no healing resulted. 
Two and a half months later, the wound was again revised and medul- 
lary nailing done. The infection did not grow worse. As the nail was too 
weak, the bone bending, another one was inserted about a week later. 
This led to complete stability of the bone and three weeks later only, 
it could be weighted. When he returned to Finland in November the 
wound had healed, he walked well and the bone was absolutely stable. 
Roentgenograms showed increased callus formation, so it may be 
hoped that osseous healing soon took place. 

Case 12. A 27-year-old soldier was hit in March 1940 by a shell 
splinter which caused a complicated femoral fracture. He was treated 
with extension and a plaster cast. On admission to the Sahlgrenska 
Hospital in February 1943, three years after the fracture, pseud- 
arthrosis had developed. The leg was considerably shortened, the knee 
was ankylotic and there was paralysis of the peroneus muscle with 
severe muscular atrophy. The patient could not stand at all on the leg. 
In February osteosynthesis with bone transplantation was done. Since 
there were no signs of healing, two months later the pseudarthrosis 
was again revised with excision of all the fibrous tissue and freshening 
of the bony ends, and medullary nailing was done. Firm fixation and 
freedom from pain were immediately obtained and the patient, who had 
been in bed for nearly three years, was able to begin to stand on. his 
leg after about a week. When he returned to Finland three and a half 
months after the operation, he stood well on liis leg and walked with 
two canes. The bone was absolutely stable but there was only a slight 
increase in callus formation. It seems as if there is going to be bony 
heahng in this case as well. Fig. 8. 

Case 13. A 24-year-old corporal acquired a complicated thigh 
bone fracture in December 1941. When he came to the Sahlgrenska 
Hospital in July 1942, pseudarthrosis had developed, and pus suppur- 
ated from fistulas on the anterior and posterior sides of the thigh. 
Sequestrotomy was done first, and five months later osteosynthesis 
with transplantation of small pieces of, bone according to Levander’s- 
method. No healing took place, and suppuration began again. On June 
22, 1943, six months later, medullary nailing was done after freshening 
of the bony ends. The nail fastened, however, in the compact tissue 
on the distal fragment and could not be inserted far enough and the 
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desired stability 'was not obtained at the site of fracture. A new opera- 
tion therefore was performed in October, with insertion of another nail 
and transplantation of a piece from the tibia. This led to firm fixation, 
primary heaUng of the wound and a week later the patient could stand 
on his leg. When he returned to Finland in December he could walk 
fairly well and there seemed to be good signs of osseous healing. Slight) 
suppuration took place after the operation in this case, and the possi- 
bility of detachment of a small sequestrum cannot be excluded. Fig. 9 . 

Case 14. A 22-year-old soldier got in July 1942 a complicated 
right-sided subtrochanteric femoral fracture with total lesion of the 
ischiadic nerve. He arrived at the Sahlgrenska Hospital in February 
1943 with suppurating fistulas and no stability at the site of fracture. 
After sequestrotomy the wound healed. In August medullary nailing 
was done despite the high position of the fracture. Bony healing occurred 
afterwards, but the patient walks badly because of the injury to the 
ischiadic nerve. 

In the six cases just described, the pseudarthrosis of the thigh 
bone persisted for one and a half to three years and, despite 
attempts with many different methods, it was not possible to 
attain osseous healing. In several of the cases all our old possibi- 
lities were exhausted and it is probable that the patients would 
have been left with the pseudarthrosis for the rest of their lives 
if we had not resorted to medullary nailing. It was also a great 
mental relief to these invalids to be rid of pain and be able to get 
up immediately after the nailing. Two of them had been con- 
fined to bed practically continuously for two or three years. In 
all the cases the nail was inserted from the upper surface of the 
trochanter and before insertion the wound was revised with exci- 
sion of fibrous tissue and freshening of the bony ends. Since the 
fracture was exposed in these cases, it was not difficult to get the 
fragments into such a position that the nail came into the marrow 
cavity of the distal fragment. In two of the cases, persisting fistulas 
with a slight discharge were present at the time of operation. In 
one case the fistula healed soon after the operation and in the 
other there was still slight suppuration at the time the patient 
was discharged. In order to avoid the risk of re-activation of a 
latent infection, sulfathiaaole was strewn in the operation wound 
in all the cases. The postoperative treatment was the simplest 
imaginable. After one or two weeks in bed, the patient was allowed 
to get up. The prolonged stay in bed before the operation had 
produced more or less marked stiffness in the joints and muscular 
atrophy, which necessitated intensive physical therapy. 
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As regards tlie permanent results, in at least four cases con- 
solidation had developed before the patient was discharged. The 
others returned home so early that the final results could not be 
judged. There is much to indicate, however, that osseous healing 
will take place within a reasonable time in these cases as well. 
Even if the results may not be one hundred per cent perfect, 
experience up to the present indicates that the new method is 
vastly superior to the old ones for the treatment of femoral 
pseudartbrosis. 

Wherein do the advantages of medullary nailing lie and why 
is it that it has such a favorable effect in cases of pseudartbrosis? 
The most important condition for osseous healing is, of course, 
absolutely firm fixation of the fragments, and particularly firm 
fixation is just what is obtained with medullary nailing. Another 
important factor is early weighting, and after medullary nailing 
the patient can almost immediately begin to weight liis leg. 


b) Other Kinds of Pseudartbrosis. 

Case 15. A 25-year-old Finnish soldier was injured in the arm by 
a shell splinter in August 194:1. A defective pseudartbrosis followed. 
After repeated revision, osteosynthesis was done on Sept. 7, 1942, but 
no consolidation resulted. Medullary nailing was done, therefore, on 
June 11, 1943. The nail could not be placed centrally in the peripheral 
stump and the site of fracture was consequently not stable afterwards. 
Another nail was driven in on October 26 after extraction of the former 
one. (Fig. 10.) Nor was this nail inserted in the ideal position. To in- 
crease the stability, a piece was taken from one of the tibias and laid 
over the fracture. The wound healing was primary and good stability 
resulted. Mars 1944. Osseous healing. 

Case 16. A 30-year-old Finnish soldier received a gunshot injury 
in his right upper arm on July 24, 1941. A pseudartbrosis resulted. After 
repeated revision and sequestrotomy the wound healed. On Jan. 21, 
1943, the bone ends were freshened and bone was transplanted. Suppura- 
tion followed and the inserted piece of bone had to be removed. On 
October 21 medullary nailing was done. It was only with great diffi- 
culty that the nail could be inserted in a more or less acceptable position. 
A short time later the wound was incised and a small amount of pus 
drained off. The wound still discharges slightly. The nail keeps the 
fractured ends in good position and is therefore not removed. 

Case 17 18. A 21-year-old Finnish soldier sustained a complicated 
fracture of the right upper and forearm in February 1943. Pseudarthro- 
sis developed in both places. He arrived at the Sahlgrenska Hospital 
in June, and on June 22 medullary nailing was done for the humerus 
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pseudarfchrosis after excision of the fibrous tissue. The nail could 
not be placed in the desired central position and full stability was not 
obtained. The arm was therefore put in a plaster cast. On November 
12 a medullary nail was inserted in the radius since, despite prolonged 
conservative treatment, no stability was obtained. This bone was frac- 
tured in two places and the nail was driven in from the distal end of 
the radius through the intermediate fragment a long way into the 
proximal one. Excellent stability resulted. (Fig. 11.) However, slight 
suppuration occurred afterwards. When the patient returned to Fin- 
land on Jan. 3, 1944, the fracture in the humerus felt consolidated, roent- 
genograms showed only moderate callus formation, and the suppura- 
tion in the forearm had almost entirely dried up. 

Case 19. A woman of 70 sustained a fracture of the right humeral 
diaphysis on Oct. 17, 1941. Osteosynthesis with cerclage was done. 
The threads cut in and typical pseudarthrosis developed. On July 27, 
1942, the bony ends were revised and a large amount of bony shavings 
were transplanted in according to the method of Levander. No healing 
resulted, and a new operation was performed on Jan. 8, 1943, with 
transplantation of a bony plate from the tibia over the place of pseud- 
arthrosis. The fracture still did not heal. On May 15 two fairly narrow 
nails were inserted. Eoentgenograms in October showed that the nails 
had broken in the middle of the pseudarthrosis. On October 22 the 
brokeji nails were extracted and two coarser ones were inserted after 
revision of the pseudarthrosis with removal of the fibrous connective 
tissue. Full stability was then obtained and Febr. 1, 1944 rontgeno- 
grams showed that osseous healing has entered three months after the 
last medullary nailing. Fig. 12. 

Case 20. A man of 35 got a complicated fracture in his lower 
leg in February 1942, resulting in prolonged suppuration and pseud- 
arthrosis. In October 1943 medullary nailing was done after chiselling 
off the end of fibula, excision of the fibrous tissue in the pseudarthrosis 
and chiselling off of the tibial ends. (Fig. 13.) Plaster was applied. The 
wound healing was primary. Six weeks later the leg could be weighted. 
Good stability was obtained.^ 

The last six cases were operated on so recently that nothing 
definite can be said about the final results in 4 of them. In two 
of them however we still have got consolidation. Case 19 is of 
greatest interest; The 70 year old woman vdth a 3 year old pseud- 
arthrosis of humerus shows osseous healing 3 months after marrow 
nailing. Before we have proved all our old methods to get bony 
healing (osteosynthesis, bone transplantation etc.) to no purpose. 

It is more difficult to do the nailing in cases of pseudarthrosis 
than in those of recent fracture. The sclerosis in the ends of the 
bone offers powerful resistance and may even make it impossible 

‘ Lnter arc two more cases nailed (Table 1). 
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to insert tlie nail. Tlius in one case not reported herein it was not 
possible to drive the nail through the strongly sclerotic bone 
(tibia) and medullary nailing could not be carried out. The inser- 
ted nail sat so firmly in the bone that it could not be drawn out 
and a piece of it had to be left there. 

In conclusion, I should like to express my opinion that medul- 
lary nailing for both recent fractures and pseudarthrosis consti- 
tutes a very great advance in the treatment of fractures and 
already now it can be said that this so-called ^'stable osteosyn- 
thesis” is in many respects superior to the old methods of treat- 
ment, particularly the old forms of osteosynthesis. To my mind, 
it will involve an equally great revolution in the treatment of 
fractures in the femoral diaphysis as the method of nailing in the 
neck did to the treatment of fractures in the femoral neck. 


Summary. 

Kiintscher’s method of inserting nails in the marrow cavity 
for fractures has already been practised a great deal in Germany. 
Thus in the Kiel University Surgical Hospital between three and 
four hundred fractures have been nailed and many successful 
cases have been reported from other hospitals. After a description 
of the technic the -writer gives a report of his own cases, 14 of recent 
fractures and 14 of pseudarthrosis. The method is suitable for all 
transverse, oblique and spiral fractures in the long bones, parti- 
cularly the femur. If the nailing is successful the patient can 
begin to weight his leg after only a week or two in bed. The 
method thus does away with long stays in bed, plaster and exten- 
sion treatment, and no muscular atrophy or stiff joints develop. 
Kuntscher strongly advocates bloodless reduction but, in the 
experience of the -writer, the closed method is not always feasible. 
Osseous healing took place soon in the writer’s cases. As regards 
the risk of this method, it causes only insignificant injury to the 
bone marrow, and when the fracture does not need to be exposed, 
there is but slight risk of infection. If infection occurs it takes the 
form of restricted osteitis, never of extended osteomyelitis. There 
is a little risk of fat embolism and two deaths from this complica- 
tion are reported in the literature. 

The writer also had good results with medullar}^ nailing in 
cases of pseudarthrosis, where it ensures absolute stability of the 
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fractured site and allows early weighting, two important requisites 
for healing. It is important for the healing, of course, to freshen 
the ends of the bones and remove the connective tissue between 
them. The writer used Kiintscher’s method in six cases of pseud- 
arthrosis of femur (war invalids) which had been present for one 
and a half to three years and had earlier resisted many other 
forms of treatment. It seems to be osseous healing in all six cases. 
Four of the other cases of pseudarthrosis are so newly nailed that 
it is impossible to judge the final results. In two entered full con- 
solidation Avithin three months. 


Zusammenfassungr. 

Die von Kuntscher eingefiihrte Marknagelung bei Frakturen 
der langen Rohrenknochen ist in Deutschland schon zu sehr gros- 
ser Anwendung gekommen. So hat man an der Chirurgischen Kli- 
nik i Kiel 300 — iOO Frakturen genagelt, und von mehreren ande- 
ren Kliniken sind viele erfolgreiche Falle mitgeteilt worden. — 
Nach einer Beschreibung der Technik berichtet der Verfasser 
liber sein eigenes Material: 14 frische Frakturen und 14 Pseudo- 
arthrosen. Das Vcrfahren eignet sich fur alle Quer-, Schrag- und 
Spiralbriiche der langen Rohrenknochen. Vor allem gilt dies flir 
die Femurfrakturen. Kach einer Bettruhe von 1 — 2 Wochen kann 
der Patient nach einer gegluckten Femurnagelung begiiinen, sein 
Bein zu belasten. Hierdurch werden lange Bettruhe, Eingipsen 
und Streckbehandlung mit Muskelatropbien und Gelenksteifhei- 
ten vermieden. Kuntscher legt sehr grosses Gewicht auf unblu- 
tige Reposition. Diese ist aber nach den Brfahrungen des Vet- 
fassers richt immer durchfulrrbar. — In samtlichen Fallen 
trat sehr l^ald ossose Heilung ein. — Was die Gefahren betrifft, 
diirfte Verletzung des Knochenmarks keine praktische Bedeutung . 
habeu, und da der Bruch nicht freigelegt wird, ist die Infek- 
tionsgefahr gering. Bei Infektion entsteht gewohnlich keine ausge- 
breitete Osteomyelitis, sondern nur eine begrenzte Osteitis. Ge- 
fahr von Fettembolien besteht, ist aber minimal. Zwei solche 
Todesfalle werden in der Literatur mitgeteilt. 

Audi bei Psendoarthrosen hat der Verfasser sehr gute Er- 
fahrungen mit Marknagelung gemacht, da diese der Bruchstelle 
ahsoJute Festigkeit verleiht und friihe Belastung gestafctet; zwei 
sehr wichtige Faktoren fiir die Heilung. Natitrlich ist Exzision 
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des sklerotischen Bindegewebes und Aiiffrischung der Knocben- 
enden erforderlich. Der Verfasser liat 6 Falle von Femurpseudo- 
artbiose (Kriegsverletzte) genagelt, welclie P/a — 3 Jalire bestan- 
den batten nnd vorber vergeblicb'nacb vielen anderen Metbo- 
den bebandelt worden war. In saintlicben Fallen scbeint ossose 
Heilung binnen 5—8 Monaten einzutreten. "Von den iibrigen 6 
Fallen sind zwei Humeruspsendoartbrosen innerbalb 3 Monaten 
gebeilt. Die 4 iibrigen Falle sind so Idirzlicb operiert, dass man sicb 
nicbt iiber das endgiiltige Resultat aussern kann. 


R6siim6. 

Le clouage des fractures des os moelleux, dit a longues tubulures, 
lance par Kuntscher a deja ete beaucoup pratique en Allemagne. 
A la clinique cbirurgicale de Kiel 300 — 400 fractures ont ete ainsi 
traiteeSj et on pent se rapporter a plusieurs autres cas semblables 
bien reussis signales par d’ autres cliniques. 

Apres avoir specific sa technique I’auteur rend compte des cas 
traites par lui; 14 fractures fraiches et 14 pseudo-artbroses. La 
m4tbode est applicable a toutes fractures de^dees, transversales et 
en spirales des os dit a longues tubulures, surtout quand il s’agit 
de cassures du femur. Apres une ou deux semaines de lit le patient 
pent apres un clouage r4ussi du femur comniencer a forcer sur sa 
jambe. Par cette metbode on evite de longs sejours an lit, le platrage 
et le traitement par Petirage ainsi que Patropbie des muscles et les 
joints rigides. 

Kuntscher attache beaucoup d’importance a une* jonction 
non sanglante. Selon Pexperience de Pauteur cela n'est pas tou- 
jours possible. Tons les cas ainsi traites ont abouti a une guerison 
tres rapide des os. Quant aux risques; une blessure de la moelle 
doit etre sans importance pratique, et, etant donn6 que la fracture 
ne se trouve pas denudee, il y a peu de risques dHnfection. En cas 
d’infection les osteomyelitbes qui s’y produisent ne sont en general 
pas tres repandus, il y aura seulement une osteite limitee. Meme 
sbl est minime le risque pour des embolies de graisse existe. Deux 
tels deces sont relates dans les annales medicales. 

Pour les cas de pseudo-artbrose Pauteur a eu egalement de tres 
bons resultats du clouage de la moelle, car cette metbode donne 
a 1 endroit fracture une stabilite absolue et permet un chargement 
de bonne beure, deux faits tres importants pour la guerison. 
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D’abord il est naturellement necessaire d’exciser le tissu lamineux 
et de refraicliir le bout des os. L’ auteur a cloue 6 cas de pseudo- 
artbrose du femur (blesses de guerre), il y a de cela 1 a 3 aus, et 
qui out parfaitement subsistes. Les cas avaient ete eu vaiu traite 
par d^autres metbodes. Pour ces 6 cas il faut constater uue guerison 
osseuse dans les 5 a 8 mois. Parmis les 6 autres cas 2 pseudo- 
artbroses de Tbumerus ont gueri dans 3 mois. Les 4 cas restant 
sont si recemment operes, qn’on ne pent pas encore declarer de 
resultat definitif. 
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From the University Clinic, Copenhagen, Surgical Department C. 
(Former Director: Professor AXEL Lendorf, M. D.) 


On Thyrotoxicosis.' 

By 

JOHN HERTZ, M. D. 


The old clinical entity Flajani-Grave's-Basedow’s disease 
has in the face of modern advanced science become insufficient. 
From the first time it was a purely clinical conception, later on 
a pathological picture was included, and now one of the most im- 
portant classical criterions, the exophthalmos, is missing in two 
thirds of the cases designated as Grave’s disease. This is incon- 
sequent. The exophthalmos must be considered a symptom among 
others; it may be present or it may be absent. AATien speaking 
about “thyrotoxicosis” we are on more sure ground even if we 
must admit that the thyrotoxicosis may have different causes. 

Classification. 

The thyrotoxicoses are most naturally classified in two main 
groups: 

The primary and 
The secondary. 

The primary thyrotoxicoses include the forms which are due 
to hyperplastic processes in the gland, viz. the exophthalmic 
goitre and the conglomerate goitre. According to the most recent 
investigations, partly from America by Bienhoff-Rienhoff & 
Lewis, partly by the author these two forms must be considered 
the same disease, the conglomerate goitre being a very early or 
a late stage of an exophthalmic goitre. The nodular appearance 
is caused by local involutions which arise either spontaneously or 
by means of iodine. 

^ Read before the Swedish Medical Association ’/u 1943. 

8 — i41196. Acta chir. Ssandinav. Vol.XG. 
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The secondary thyrotoxicoses comprise the eases that have 
occurred in a gland which is not otherwise th3a'otoxie. Conse- 
quently, this term includes the neoplastic processes, adenomas, 
papilliferous tumors and carcinomas, further inflammatory pro- 
cesses and finally cases of induced thyrotoxicosis caused either by 
iodine or by X-ray treatment. 


'^^Thyrotoxic Adenoina’h 

The term “thyrotoxic adenoma’"’ has literally caused many mis- 
understandings. It must, however, be emphasized that this term 
should be applied only to cases in which the goitre really is nodular 


Survey of a material operated by the author. 


I^Primary 


Exophthalmic goitre 


Thyrotoxicoses 


Conglomerate goitre • • 1 S 
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(Secondary] 


(Inflammatory lesions 


Survey of the author's material. 


Nodular goitre (Conglomerate goitre) 
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colloid (macrofollicular) . 
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colloid (macrofollicular) . 

trabecular 

macro- and mioro-foUicular .... 

Diffuse goitre 

basedowian 

colloid (macrofollicular) 

Acute thyroiditis 

Subacute thyroiditis • 

Cirrhosis of the thyroid 

Carcinoma of the thyroid (Papilliferous) 
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and associated witli tliyrotoxicosis due to tlie adenoma itself, the 
criterion being that the th^n'otoxicosis is cured when the adenoma 
is removed by enucleation. This concexition, which corresponds 
closely to the opinion of the Americans Boothby-Means-Plum- 
MER-WiLSON, is advanced here in Scandina^da by the great Nor- 
vegian Johan Holst, but, strangely enough, seems as yet but to 
cause confusion. 

Pathology. 

The histo-pathological picture of the thyrotoxicosis shows 
tyj)ical changes consisting in a reduction of the colloid content 
together with an increase in the parenchyma. As suggested by the 
American Eienhoee and the Swedish surgeon Troell it is possible 
in the highly polymorjihous picture of the exoiDhthalmic goitre to 
differentiate between a microfollicular and a macrofollicular type. 
After further histological investigations the author is able to con- 
firm and further these results distinguishing between two types, 
type 1 and type 2. Type 1 (Fig. 1) signifies the microfollicular form, 
the massive proliferation of epithelium, corresponding to Eaving’s 
"miliary adenomas” and to Woleler’s "foetallobuli” which are 
also found in the normal thyroid glands. 

Type 2 (Fig. 2) covers the macrofollicular proliferation with 
the big Avinding follicles and the papilliferous excrescenses. 

The histo-pathological picture of the nodular cases corresponds 
closely to that which is here outlined. Most frequently it presents 
a microfollicular picture differing from the exophthalmic goitre 
merely in showing larger and more massive streaks of connective 
tissue that divide the goitre into lobes, thereby giving the appear- 
ance characteristic of a conglomerate. Klose and Holst have 
further shown that the pathological processes in thyrotoxicosis 
in the most initial stages appear as local processes AA’-hich later on 
become diffuse through confluence; and the mpst' recent statistical 
investigations carried out by the author have shown that the 
conglomerate goitre is a very early or a late stage of an exoph- 
thalmic goitre. , , ^ , 

The morphological features of the iodine-treatment of exoph- 
thalmic goitre and of conglomerate goitre will —,,as described 
by Holst, Petben, Troell, Tage Lund and many, others — 
manifest themselves in an increase of the colloid content and a 
diminution of the proliferation. The colloid, the size.apd.sh^-pe of 
the follicles and the character of the epithelium are thereby 
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changed, the gland thus approaching the appearance of a normal 
thyroid gland. This involution, which corresponds closely to the 
spontaneous, may have different intensity; it may be — and will 
most frequently be — incomplete, "hypoinvolution”. It may further 
be “overcomplete” in certain cases. This “hyperinvolution” causes 
the formation of great colloid adenomas and cysts, or the colloid 
may burst the follicles and flow out into the interstitial tissue, 
extrafollicularly, as described by Rienhoff, who has made the 
audace experiment of investigating seven goitres before and after 
the iodine treatment. 


Clinical Symptoms. 

The cardiovascular symptoms take a most important place in 
the variegated collection of symptoms in thyrotoxicosis. As ex- 
pressed by Israel Holmgren “Mann kan sagen, dass die Herz- 
symptome das Band sind, dass samtliche zur Basedowgruppe ge- 
horige Falle nosologisch vereinigt”. 



Already in 1741 Turner described an increased pulsation of 
the carotids in these patients, and Kocher observed a palpable 
pulsation in the liver and spleen. First recently we have realised, 
however, that these symptoms are due to the increased amplitude 
in the blood pressure of the patients Avith th 3 Totoxicosis. The 
author has made investigations over this increased amplitude 
Avhich has previously been mentioned by the Americans Arnold & 
Gibson, by the Norwegians HAkon Rasmussen and Romckb, by 
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tiie Swedes Liljestrand & Stenstrom and by tbe danisb surgeon 
Johannes Ipsen. In order to give an impression of tbe size of 
tbe blood pressure amplitude I shall mention, that tbe average 
values for tbe blood pressure of tbe Mayo-clinic material published 
by Pemberton & Wimus shows 147/73 and further that a 
material published by the danisb physician Age Th, B. Jacobsen 
shows 143/73. In the author’s material the average values for the 
blood pressure before the operation are 139/66 and 126/74 on 



Fig. 4. The relationship between the preopeiative and postoperative 
systolic blood pressure. 

reexamination, thus showing a fall in the systolic and an increase 
in the diastolic blood pressure. The diagrams (Fig. 3 — 4) show that 
the systolic blood pressure prior to the operation in about one-half 
of the cases is higher than the normal maximum for persons in the 
respective age-classes (The full line). On reexamination the systolic 
blood pressure has usually decreased somewhat and the excessively 
high values have fallen to a normal level. It will further be seen 
that the diastolic blood pressure has increased (Fig. 5). The rela- 
tion between the systolic and the diastolic blood pressure is plotted 
in another diagram (Fig. 6 — 7), so that the full line represents the 
values with an amplitude of 50 %, that is, cases in which the dia- 
stolic blood pressure amounts to one-half of the systolic. Thus the 
excessively great preoperative amplitude is found to have been 
reduced considerably as a majority of the cases which before the 
operation showed an amplitude of 40—70 % at the reexamination 
show values of 30 — 50 %. 
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Fig 5. TLe relationship betireen tbe preoperative and postoperative 
diastolic blood pressure. 


Amplitude in % of sysMic pressure 



Pig. 6. The relationship between the amplitudes of the blood pressure 
before and after thyroidectomy. 

' The increased standard metabolism in thyrotoxicosis calls for 
an increase in the blood circulation, and it will now he possible 
to get a definite impression as to whether this rise is due to an 
increased pulse rate, a rise in the systolic output of the heart, 
or to both. 

^ It is a well known fact that the pulse rate is increased in cases 
of th}’Totoxicosis. Tachycardia is perhaps the symptom most 
constantly present in this disease. As shown in diagrams based 
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Fig. 7. The relationship between the systolic and diastolic blood pressure 
before and after thyroidectomy. 



Fig. 8. The relationship between the standard metabolism and the pulse rate 

in thyrotoxicosis. 

on the author's material (Fig, 8 — 9) the pulse rate is found to in- 
crease with increasing standard metabolism, even though this 
rise is somewhat lower than corresponding to full proportionality 
<The full line). On reexamination the pulse rate has b.ecome 
normal and so has the standard metabolism. 



112 


JOHN HERTZ, 



Fig. 9. The relationship between the standard metabolism and the pulse rate 

in thyrotoxicosis. 



Fig. 10. The relationship between the systolic output of Ihe heart 
(reduced amplitude) and the standard metabolism in thyrotoxicosis. 
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Turning to tlie systolic output of the heart, the Americans 
Fullerton & Habrop have found an increase proportional to 
the standard metaholism. In the author’s material (Fig. 10) there 
is some tendency to a rise in the systolic output of the heart 
•with increasing standard metabolism, but no pronounced correla- 
tion exists between the two constants. The systolic output is in 
this diagram expressed by the reduced amplitude, the values of 
which normally range round 47 (Ipsen). 


Fig. 11. 



The lelationaliip between the minute volume (“Zander value”) 
and the standard metabolism in thyrotoxicosis. 


The minute volume of the heart must of course be increased, 
Bansi has found an increase of 80 %, Liljestrand & Stenstrom 
have found an increase of 80—100 % in 11 patients with a' rise in 
the standard metabolism of 64 — ^71 %. Expressing the minute 
volume of the heart by means of the “Zander value” which 
normally varies round 35 (Ipsen), the author finds (Fig. 11) an in- 
crease in the minute volume with increasing standard metabolism. 
On reexamination the “Zander values” fall to a normal level. 

We are consequently — though the reliability of the reduced 
amplitude and the “Zander value” must be taken with a certain 
reservation — able to demonstrate that the minute volume in 
patients with thyrotoxicosis is considerably increased, chiefly 
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through an acceleration in the pulse rate, but also through an 
increase in the systolic output of the heart. 

As to the question if, in addition, a better utilizatioii of the 
oxygen of the blood is present, no common opinion has been 
reached. Liljestband & Stenstrom have found an increase in 
the utilization of 20 %, Gladstone has found 37 %, whereas the 
danish author Espersen has found the utilization alike in patients 
with thyrotoxicosis and in normal subjects. 

I shall not enter into details of the many — most frequently 
unsuccessful — attempts to map the so called “typicar’ electrocar- 
diogram of the thyrotoxicosis, but deal only with a few facts in 
this connection. 

It is a well known fact that the thyrotoxicosis may cause an 
auricular fibrillation. Even the old clinicians (Pierre Marie, 
Kochbr, Murray, Schulze) observed that arrhytmia occurs 
with a frequency varying from 4- — ^9 % in exophthalmic goitre 
and the danish physician L. S. Fridericia found as early as 1916 
auricular fibrillation in 6 % of 422 patients with thyrotoxicosis. 
The most recent larger statistics show auricular fibrillation to be 
present in 10 — 15 % of the cases of thyrotoxicosis. Auricular fibril- 
lation may — and fairly often does — appear transitorically as 
noticed by Fahrenkamp 1914, Warburg 1929 and by many 
others. According to Age Th. B. Jacobsen transient fibrillation 
is present in 22 % of the cases. “On suspicion of a paroxysmal 
fibrillation it is the duty of the physician to examine the patient 
for possible symptoms of thyrotoxicosis” (Rohmcke). Less well 
known — but nevertheless logical — is the fact that an X-ray 
treatment may cause an auricular fibrillation. 

A further study of the P waves may be of some interest. In the 
literature the P wave has been increased in 25 — 60 % of the cases 
of thjYotoxicosis, the increase as a rule occurring in the second 
lead. In the author’s material an increase is only found in 6 %, 
but this low frequency may be due to the criteria for an increase 
being so strictly according to the classical description by the 
Dane Astrup. According to Astrup the P wave must exceed 
0.12 seconds in width and 0.25 millivolts in height, in order to be 
designated as increased. It is a very interesting fact that the 
Frenchman Geraudel has seen the P wave in the second lead 
vary greatly from highly positive to negative in periods synchro- 
nous with the dyspnoeic phases in a coincident Cheyne-Stoke’s 
respiration in a case of the very rare syndrom which I have de- 



Fig. 12. “Double auricular action Avitli one-sided block.” 


signated as “double auricular action with onesided block”, “Double 
commande auriculaire” by the French, Only 8 cases-including my 
own (Fig. 12) — have as yet been literally described. The ground 
for the study of the electrocardiographic changes in anoxemia has 
been cleared through brilliant experimental studies carried out 
by the Dane Kaj Larsen, who in 18 out of 20 patients, i.e. 90 %, 
was able to demonstrate an increase in the P wave in the second 
lead. Even if no exact parallel may be drawn between Geraudel’s 
extremely ill patient, the experiments carried out by Kaj Larsen 
and the thyrotoxicosis with a compression of the trachea, the idea 
suggests itself that it would be of interest to see if any correlation 
exists between an affection of the trachea and the large P wave. 
The author has consequently made such a tabulation based on 
his own material. From this tabulation it is evident that the 
tracheal affection does not persist in any of the (38) patients in 
whom the trachea was compressed prior to the operation. Further 
it is shown that a coincidence of tracheal affection and an in- 
creased P wave occurs in 6 of the 38 cases, i.e. 16 %. If the trachea 
is compressed prior to the operation and there is no change in the 
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P waves (32 cases), no sncli electrocaxdiograpliic change appears 
on reexamination. In every instance of concurrent affection of the 
trachea and increased P wave (6 cases), the recovery of the tracheal 
lesion runs parallel with a disappearance of the anomaly of the P 
wave. All these facts tell nothing about a direct etiological con- 
nection between the increased P waves and the compression of 
the trachea, but they might give some indications. The author has, 
however, been fortunate enough to treat — and twice operate — 
a case which really gives far more reliable and important informa- 
tion concerning the etiological connection between the two com- 
ponents here considered. 



On reexamination 

Before operation 

Compression 
of the trachea 
and increased 
?! 

No compres- 
sion of the 
trachea, 
no increased 

P. 

Bailed 

to 

return 

Total 

Compression of the trachea 
and increased P, 


6 


6 

Compression of the trachea 
without increased Pj . . . 


32 


32 

No compression of the trachea 
and no increased Pj . . . 

1 

43 

3 

47 


1 

81 

3 

85 


The patient was a man, 47 years old, who had a rather severe thyro- 
toxicosis, the standard metabolism being 171%. He suffered from 
severe cardial symptoms and the electrocardiograms showed (Fig. 13) 
left preponderance, low Tj, diphasic To, but no changes in the P waves; 
the X-ray examination showed no compression of the trachea. He was 
treated with iodine, dming which treatment the % increased and the 
To became isoelectric. After the preoperative iodinization he was oper- 
ated. On reexamination 2 years after the operation, he showed no 
clinical symptoms of thyrotoxicosis, but his standard metabolism 
was 144%. Consequently, he had a relapse of the type which Holst 
has designated as “latent thyrotoxicosis”; especially no cardial sym- 
ptoms "were present and the electrocardiograms were normal apart 
from left preponderance and an increased Po. The X-ray examination 
now showed a considerable compression of the trachea. After a renewed 
iodinization and reoperation he was cured. The electrocardiograms 
now showed a left preponderance but the P waves were found to 
be normal and the X-ray examination showed no compression of the 
trachea. 
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From the above observations I feel it reasonable to conclude 
the relatively frequent occurrence of an increased P 2 in thyrotoxicosis 
to be an expression of the reaction of the heart to a mechanical in- 
fluence upon the trachea in the form of a compression, a dislocation 
or perhaps both. 

I shall not enter further into details concerning the electrocardio- 
graphic changes, but only mention a few fact. In thyrotoxicosis 
we may be faced with left preponderance with large S wave in the 
second lead. We may further meet with changes in the T waves. 
These changes have been studied by several investigators, ever 
since Hoffmann in 1910 as the first called for their attention. In 
the literature the T waves have been described as increased, small, 
inverted or even diphasic. Now the opinion has been reached 
that the changes met with are low, diphasic or, most frequently, 
inverted T Waves. These changes have been found prior to the 
operation in 9.4% of the author’s material. It is a most remarkable 
fact that the inversion of the T waves may be transitoric, just as 
the aiixicular fibrillation, and that the changes even in this case 
may occur postoperatively. I shall shortly mention two cases: 

A woman, 54 years old, who suffered from a severe thyrotoxicosis 
with a standard metabolism of 168%, presented before the operation 
no abnormality in the electrocardiograms other than a large Po, a 
compression of the trachea was present. After a preoperative iodiniza- 
tion she was operated, the operation being very bloody and difficult. 
She suffered extreme shock after the severe ordeal. She recovered, 
however, and was feeling well on discharge, but now the electrocardio- 
grams showed a left preponderance and isoelectric Ti_ 2 . On reexamina- 
tion she was found to be in good health, the standard metabolism was 
97 — 99%, but the electrocardiogram was unchanged. 

In another case, the patient — a woman with a nodular toxic partly 
endothoracic goitre and a standard metabolism of 147 % — presented 
no electrocardiographic anomalies before the operation except left 
preponderance. After the iodine treatment and operation the Ti was 
negative and the To low; the left preponderance persisted. 

In the former of these two cases permanent changes thus appear- 
ed in the T waves immediately after and probably caused by the 
operation, in the latter transitoric changes occurred. 

Occasionally a large Qj has been observed in thyrotoxicosis, 
further increased R waves, and depression in the S— T segment] 
which the author has observed twice, both cases presenting a 
normal electrocardiogram after the operation. Finally, extra- 
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systoles may be met with, in tlie author’s material in 2.1 % of 
the cases. 

The purpose with this statement of the cardio-vascular symp- 
toms is among others to point out that in cases with tachycardia 
and increased amplitude in the blood pressure we are with pre- 
vailing probability faced with thyrotoxicosis; if further transi- 
toric auricular fibrillation is present the probability becomes 
certainty. Further is to emphasize tliat ilie cardio-iascular sym- 
ptoms, even the auricular fibrillation, do not constitute any con- 
traindication for operation; on the contrary, they strenghten an 
indication already present. In this connection I may quote Dou- 
zelot; “ce n’est pas malgre I’insnffisance cardiaqne que Ton pent 
operer les basedowiens, e’est a cause de Tinsuffisance cardiaque 
elle-meme qu’il faut les operer”. It must be admitted that most 
investigators during recent years have reached this conclusion, 
I shall only mention the Americans Lahey, Phillip & Ander- 
son-Means, the Frenchman Lian, the Finn Wahlberg, the 
Norwegian Rohmcke, the Swede Troell and the Dane Eggbrt 
Moller. 


The Iodine Treatment. 

Ever since Plummer’s epoch-making publication from 1923, 
“the neiv testament of goitre surgery”, the iodine treatment has 
been one of the key-stones in all treatment of thyrotoxicosis. 
“It is easier to avoid the complications that follow thyroidectomy 
than it is to control them after they have developed” as is so 
lucidly and rightly written by the recently deceased pioneer in 
goitre surgery George W. Crile. Numerous of the older surgeons, 
in Denmark especially Schaldemose and his school (Solling, 
Fenger, Djorup, Fleischer Hansen, Windfeld), realized that 
these patients stand the operation better if it is performed during 
a remission, and therefore tried to induce such a remission by rest 
and confinement to bed. This treatment might last for months 
— even up to one year or more — during which the surgeons 
actually awaited a spontanous remission. The “pium desiderium”, 
however, was to find a method that would allow the surgeon to 
induce the remission at his -wish and under his full control. This 
was what Plummer enabled us to do. The Americans introduced 
and worked out the method w'hich afterwards was adopted also 
in the european countries; we flatter ourselves that the Scandinav- 
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Fig. 13. Electrocardiograms shoiving changes in the T waves improved by 
lOQimzation alone. Pnrther, an increased P wave occarring simnltaneonsly with 
a relapse of the thyrotoxicosis is demonstrated. 

Records above, taken the' day before the institution of iodine "treatment. ' 
Records in the centre, taken the day before the operation. 

Records below, taken on reexamination (relapse of thyrotoxicosis). 
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ian. countries were among the first as Plummer’s preoperative 
iodinization was introduced in Norway and Sweden as early as 
1925 by J. Nicolaysen and A. Teoell respectively, in 1926 
followed J. Wahlberg in Finland, Denmark fell into the line a 
little later, in 1928, when Fabricius Moller with great discern- 
ment and very categorically and rightly formulated the indications 
for the iodine treatment as follows; “the moment iodine is given, 
operation is unavoidable if the iodine is effective”. I shall not deal 
further with the indications for the iodine treatment; all investiga- 
tors now agree to the point of view, that the iodine — with a few 
exceptions — mirst be reserved for pre- and post-operative treat- 
ment; I shall only from the Scandinavian countries mention names 
as Holst, Petr^in, Tboell, Wunbladh, Wahleerg, Eggeet 
Moller and from America Crile, Lahey, Pemberton. 

The value of the standard metabolism is used to obtain a reh- 
able numerical expression of the iodine remission and consequently 
for the effect of the iodine. The questions that arise both in the 
individual case and generally are; “How much might, possibly be 
obtained?” “When is the proper juncture for the operation?” 
The importance of operating at the most favourable juncture — 
and not passing it — cannot be emphasized too strongly. For if 
this juncture is passed, the patient is brought into a state in which 
she stands the operation badly, in many cases worse than prior 
to the iodinization. Further, the chances for a renewed iodine 
remission are lost for a time — even for a fairly short time — • a 
fact that the author himself has had the opportunity to verify 
(Fig. 14). 

In a coordinate system, the standard metabolism just before 
the institution of the iodine treatment is plotted along the axis of 
the abscissas, while the standard metabolism just before the 
operation is plotted as ordinates (Fig. 16 — 16). As a result of this 
correlation quite consistent results are obtained. The greatest 
majority of the cases are seen to fall within a Zone which covers 
18 — 28 % reduction in the standard metabolism, most frequently 
about 24 %. Converting a great American material reported from 
Boston by Starr, Wallcott, Segall & Means, so that the cal- 
culation becomes the same as here employed, making the results 
comparable, we find similar values; namely, a reduction amounting 
to 21 — 27 %. The author has further plotted the — fortimately 
very few — cases in which the optimal juncture has been passed 
in the same coordinate system, the ordinates now representing the 



ON THYROTOXICOSIS. 


121 


2? 


i^wprotein dief 


Lvminot 0^03x3 

ISG . . 


Oncaoij/roim y(lo») 

OihdBtyrosin 
OptrofKsn -^V) (weijfif rjj 30o) 





9 miQQ. A.cia cliir. Ssand-mav. Vol. XG. 



122 


JOHN HERTZ.- 


standard metabolism at tbe optimal juncture. These cases, too, fall 
Avitbin tbe given zone, a fact wbicb must mean that tbe result 
most frequently obtained also represents tbe obtainable; conse- 
quently, an answer is given to tbe above question. A reduction in 
the standard metabolism of above 24 %, i.e. must be considered 
the optimal. Tbe patients ought thus to be operated when this is 
obtained and tbe condition is clinically satisfactory. In tbe author's 
material this juncture is most frequently reached on 1 — 3 weeks. 



Eig. 15. The Teault of the preoperative iodinization expressed 
by the reduction in the standard metabolism. 


If the iodinization should fail — and this happens sometimes 
notudtbstanding every care taken — it is necessary to make a 
pause for some months and start again. It must be emphasized, 
however, that tbe iodinization must not be discontinued suddenly 
as a abrupt halt may be deleterious (Boothby, Bayley, Wester- 
noKN, Holst). The author has also seen a thyrotoxic crisis arise 
in this way. On the other hand if has been proved that an iodiniza- 
tion does not have any influence upon tbe reaction of a renewed 
iodine treatment, when only some time has passed since the 
previous iodinization. This has been mentioned by several in- 
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vestigators (Bbenizeb, Dautbebande, Eggert Molleb, Pbtben, 
Segall & Means, Stabb & Wallcott, Thompson & Thompson) 
lint tlieix statements liave not been given that attention tbey 
diserve. The author has plotted the cases from bis material in tlie 
above mentioned coordinate system and shown that the results 
thus obtained also are the optimal. 



Fig. 16. The result (if the preoperative iodiniKation expressed 
by the reduction in the standard metabolism. 


The Low Protein Diet. 

On the basis of the experiments carried out by Abelin, and 
Mbyler^s employment of a very low caloric diet — which cannot 
be recommended — the author has in collaboration with Professor 
Carl Sonne, M. D., experimented with supplementing the iodini- 

zation with a diet almost adequate as to calories — 1,600 2 000 

calories daily — but low in protein value — 20 gram protein 
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The author’s material includes 9 patients treated in this way 
(Fig. 17). In one case (No. I) the low protein diet was sufficient 
in itself to produce a rather considerable fall in the standard 
metabolism. In another case (No. 7) the low protein diet accentuat- 
ed the reaction already started by the iodine and in this case — 
as well as in 6 others including 2 most refractory cases — a fine, 
typical and immediate remission was obtained. Only in one case, 
a severe relapse, did the combination fail, but finally a state 
was obtained in which operation could be performed. On plotting 



Pig. 17. Cases, illustrating the effect of treatment -with diiodityrosiu 
and low protein diet. 


these cases in the above mentioned coordinate system (Fig. 18) 
the final results in all cases have fallen within the optimal zone, 
and it seems to me that the loiv 'protein diet in a certain nutnber oj 
cases — refractory cases too - — represents a valuable supplement to 
the iodinization. 

An analysis of the refractory cases shows that the cause of this 
refractoriness has been one of the following three: 

1. Iodine treatment shortly before the admission. 

2. Inadequate dosage of iodine as emphazised in Sweden by 

WlJNBlrADH. 

3. Spontaneous remission shortly before the admission. This is 
very interesting partly because some of the otherwise apparently 
refractory cases are explained in this way, partly because it agrees 
with Johan Holst’s theoretical considerations in his fundamental 



125 


ON THYROTOXICOSIS. 


Tvoxk flora 1928. On account hereof, great care must he shown 
when an iodine tieatment is instituted shortly after or dururg a 
spontanous remission. 



X-ray Treatment. 

In the refractory cases it has been a ratlier common jn’oceclure 
— and in many places it still is — to try to get a result by means 
of supplementing the iodinization with an X-ray treatment of tlie 
thyroid gland. Apart from the results of this procedure being 
extremely doubtful, it is far from being without risk. Certainly, 
I shall frankly admit that due to my unwillingness to use this 
procedure, only 4 patients in the material have been treated in 
this way, and the failure of the measure may have been due to the 
selection of these cases as especially refractory. In three cases the 
X-ray treatment was quite ineffective and in the fourth each 
application of X-rays had a temporary sliglit effect. Apart from 
the lesions dealt with in the somewhat older literature, i.e. oedema 
of the larynx and necrosis of the larynx which are scarcely met 
with any longer, the X-ray treatment involves several risk's which 
may be classified in 4 groups. In my fairly minor experience in 
this field, I have met with all these four groups. 
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The X-ray treatment may induce a thyrotoxic crisis as described 
by ScHioDTE, Gilmer, Wijnbladh, Secher, Verning which 
even may terminate fatally (Rieder, Schiodte, Wijnbladh). 
The author himself has observed a patient who after each X-ray 
treatment suffered from a thjrrotoxic crisis. Further, the X-ray 
treatment may elicit a thyrotoxicosis in cases of atoxic goitre. 

The increase in the consistency of the goitre, resulting from the 
X-ray treatment, may lead to a complete collapse of a severely 
compressed trachea, thus causing an acute asphyxia. The author 
has performed a subtotal thyroidectomy and liberated the tra- 
chea in a case of this kind in which it was the original intention 
to make a tracheotomy. 

The opinions have been most divided concerning the periglan- 
dular adhesions, v. Eiselsberg was the first to call attention to 
these periglandular adhesions, an observation which was confirmed 
by other surgeons such as Garre, Kocher, Krecke, Lexer, 
Sagerbruch, who spoke strongly against the X-ray treatment 
especially on account of these adhesions; and the author must 
admit that his experiences agree with those of the surgeons here 
mentioned. Such surgeons as de Quervain — Kocher’s famous 
pupil and successor — Klose-Schaldemose, however, found no 
periglandular adhesions after the X-ray treatment. Consequently, 
both opinions are able to refer to great authorities. 

No doubt exists, however, that the dosage of the subsequent 
resection becomes very uncertain after an X-ray treatment, as 
emphasized by Wahlberg and especially by Holst. A glance in 
the microscope (Fig. 19) will be sufficient to show the interstitial 
fibrous th}T:oiditis as to the extension of which the surgeon may 
have no beforehand knowledge. 

Til jTO toxic Crisis. 

I shall not enter further into the question about the thyrotoxic 
crisis. In AVunblah’s home country this would be “to carry coal 
to Newcastle’"'. AATinbladh has elucidated this thyrotoxic crisis, 
wliich has also been dealt with by Troell, Goetsch, Bayley and 
others. It appears most frequently postoperatively, and then 
especially in the refractory cases, but it may even be elicited in 
many other ways. It is with great merit to AA^ijnbladh, who 
emphasized its great value, that treatment by intravenous injec- 
tion of iodine became general. AVijebladh has himself given up to 
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2.783 mg. daily in sucli cases. Furtlier, we have learnt from WuN- 
BLADH that a patient suffering from a collapse on the operation 
table, in most cases may be saved by intravenous application of 
iodine. According to the author’s opinion the greatly overesti- 
mated conception "thymic death” should on this account be 
abandoned. 

The Results. 


The results of the modern surgical treatment are of far reaching 
interest. The author’s material, dealt with above, includes 94 
patients with thyrotoxicosis in a total number of 119 goitre cases. 
Shortly after the operation as well as by a later — one to three 
year — reexamination, the patients were submitted to an exami- 
nation which, besides a thorough clinical examination, includes 
determination of the standard metabolism, laryngoscopy, electro- 
cardiography, serum calcium, X-ray examination of the heart and 
the trachea and, in certain cases, examination of the eyes. The 
demands for the designation "recovery” includes a standard meta- 
bolism of 90 — 110 % and, in addition, normal objective results 
apart from a onesided paralysis of the recurrent nerve tolerated in 
one case where no inconvenience to the patient was present. 
Neither is a total yield of the exophthalmos demanded, as such 
a demand should be unreasonable with our present knowledge of 
the pathogenesis of the exophthalmos. The question of the genesis 
of the exophthalmos calls for further investigations, and the 
author hopes to be able to approach from a new angle by means 
of experiments which are only waiting for the necessary material. 

The immediate results in the author’s material are as follows: 


Recovered 
Improved . 
Dead . . . 


'Hypotliyroidism ... 

. ... 7.4 %\ 

85.1 % 

Hyperthyroidism ... 

. ... 6.4 oA 

14.9 % 

0 % 

Tetany 

. ... 1.1 %j 


The immediate results, do not, however, tell anything about 
the final results, which may differ considerably. The final results 
in the author s material are as follows: 


Recovered 

I Jlyxoedoma 

Improved j Relapse . , 

I Tetany . , 

Not reexamined; i patients. 


3.3 %] 
3.3 % 

2.2 %J 


91.1 % 
8.9 % 
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Comparison between immediate and final results' 
in 'the author s material. 


Immediate results 

Final results 

Recovered 

Myxoedema 

Relapse • 

Tetany 

Not reexamined 

o 

p 

g 

B 

r 

Recovered 

93.5 % 

2.6 % 

2.6 % 

1.3 % 

4. 

• 81 

1 Hyperthyroidism 

85.7 % 

14.3 % 




7 

j Improved < Hypothyroidism 

80 


20 % 



5 

1 1 Tetany .... 




o 

o 


1 

j Total number 

82 

3 

3 

2 

4 

94 


In that four patients have failed to return for reexamination, 
the comparison between the immediate results and the final shows 
that 93.5 % of the cases designated as immediately recovered still 
were recorded as recovered while 2.6% showed myxoedema — 
which I have designated as "secondary myxoedema"", 2.6% had a 
relapse — which I have designated as “true relapse”, and 1.3 % 
had a postoperative tetany. Among the patients discharged Avith 
hypothyroidism 85.7 % had now recovered while 14.3 % still 
presented myxoedema, "primary myxoedema"". Of the patients 
who were discharged with hyperthyroidism 80 % had now recov- 
ered while 20 % still showed hyperthyroidism, “false relapse”. 
Consequently, it is apparent that as well hypo- as hyperthyroid- 
ism may change later on with a tendency totvards a normal state. 
Holst has explained it by stating that the remaining goitre 
tissue may proliferate or undergo regressive changes, most fre- 
quently the processes counterbalance each other. At' an ' autopsia 
of previously operated — and now recovered — patients with 
hyperthjTToidism, Pemberton has found a normal looking thyroid 
tissue. 

By what means are these strange changes brought about in the 
remaining tissue during the postoperative period? A division of the 
author’s material in the two histological types, type 1 and type 2, 
shows (Fig. 20) the cases included in t}q)e 1 to present an increase 
in the standard metabolism, and the true relapses to be found in 







Fig. 19. Interstitial thyroiditis (X-ray thyroiditis in exophthalmic goitre). 
Microphoto. Magnif. x 200. 



Pig. 22. Marked dislocation of the trachea. Fig. 23. The same patient as in 22 

after thyroidectomy. 


Hertz; On Thyrotoxicosis. 
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tUs group, while type 2 shows no sign of increase and the standard 
metabohL does not exceed 110 % in any case from this group. 
Consequently, type 1 must be operated more radically than type 2 
Is it beforehand possible to distinguish between type 1 and type 2? 
Turning again to the diagram over the results of the lodimzation, 



Fig. 20. The standard metabolism after the operation and on reexamination 
in relationship to the histo-pathological picture. (Types 1 and 2.) 


and plotting hereon the histo-pathological types (Fig. 21) we find 
type 1 to be most common when the reduction in the standard 
metabolism is too slight (these values fall above the dotted line) 
whereas type 2 and the other products of involution are met with 
when the standard metabolism is lowered considerably (the values 
below the drawn line); the latter is predominant only in a few 
cases. The diagram shows finally that type 1 is infrequent wdth a 
reduction falling between the two lines. The conclusion to this is 
that the cases which respond only poorly to the preoperative iodiniza- 
tion represent those which contain type 1, and should consequently 
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be operated more radically than the others. It is rather interesting 
that this account is -keeping in harmony with the statements 
presented by the American Lahey based upon his enormous 
experiences (17,388 goitre cases personally operated by him), at 
the third international goitre conference in Washington 1938. 
Lahey emphasized that in the cases which respond poorly to the 
iodine treatment, “uninvoluted cases”, it is necessary to perform 
a very radical resection. 


5 M befof^ opcratio'^ 


= Ty/Je t 
“ type n 



Fig. 21. The effect of the preoperative iodinization in relation to 
the bisto-pathological picture. 


The Relapses. 

The expressions “more radical” and “less radical” must, natu- 
rally, not be taken too severely, as the operation has always to be 
performed radically. It is to a. great deal the due of the Danes 
SoLLiNG and Fencer to have shown that the results are the 
better the more radically the operation is performed. Kocheb has 
already brought attention to this fact, as in Sweden Troell, and 
the excellent results obtained in recent years large American 
statistics, i.e. Grile’s-Pemberton’s-Lahey’s above mentioned, 
have largely been dependant upon this view. In autopsy experi- 
ments the author has found that the remnant of the thyroid after 
a resection corresponding to operations in vivo on an average 
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aiBOunts lo 3 gx. on ovtiliox sido. Tlicso figures, liowever, must be 
taken only witb a grain of salt, as it bas to bo kept in mind, tliat 
variations in tbe congestion of the organs in the living organism 
Avill alter the weight considerably. Perhaps this point may be 
illustrated better by stating that the 3 gr. of the thyroid tissue 
corresponds to the stone of a small date. 

It is hardly possible to overestimate the importance of operating 
very radically thereby sparing the patient from a reoperation. 
Based on Lakey's overwhelming material Cattel, Perkin & 
Morgan have shown that complications are far more frequent, 
and often more, serious after relapse operations than after primary 
operations. The tabulation shows the unreasonably great risk 
incurred by the reoperations even at the hands of a most experi- 
enced goitre surgeon. 



Primary 

Relapse 


operations 

operations 


(4956 cases) 

(306 cases) 

Relapse 

3.3 

9.2 

Hypothyroidism 

4.0 

6.2 

Postoperative tetany . . . 

0.19 

2.0 

Injury to the recurrent 
nerve 

2.0 

14.7 

Hemorrhage 

O-o 

2.G 

Tracheotomy 

0.1 

2.0 

Wound infection .... 

1.0 

l.c 

Mortality 

0.G7 

1.9 


After Cattell, Perkin & Morgan. 

Even if the operation is performed very radically it is impossible 
to completely avoid true relapses. The author has operated relapse 
cases in which the gland tissue to be removed amounted to 70 gr. 
that is an amount far in excess of rvhat any surgeon would leave 
even if the operation performed is presumed to be none too radical, 
m remnant of the gland must have grown out again. On the 
Other hand Haines & Pemberton have reported three cases in 
which the patients were cured by removal of only 1 one — 
gr. thyroid tissue. 

I shall not go deeper into operative technical digressions but 
on y as the question of relapses is mentioned — say that 
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I employ a special technique during these operations. The author 
employs the same technique as has been adopted in other fields of 
surgery, starting from the periphery and working inwards towards 
the adhesions. This technique has been of good value in a certain 
number of cases. As the pronounced adhesions are practically 
always located on the anterior surface of the gland, and towards 
the trachea, I simply make my way to its posterior surface between 
the sternocleidomastoid muscle posteriorly, and the pretracheal 
muscles anteriorly. Having got under the sternocleidomastoid, 
I penetrate further into the depth below and in front of the omo- 
hyoid muscle which is pulled upwards and backwards. In this 
way the perithyroid, Kocher’s fascie, which is relatively easy 
recognized, is here reached and divided. Then the pretracheal shield 
is dissected free from the side which may now be done relatively 
easily. From now on the operation has to be completed in the 
typical manner. 

Statistics {operated cases). 


(The time before PLumiEK.) 


CO 

N* 

<0 

o 



Results in % 


» 

e+- 

O 

si 

Mortality 

Recovered 

Considerably 

improved 

Improved 

Unchanged 




, 



156 

9.9 

45.8 

35A 

8.0 

230 

7.4 

44.9 

23.1 

11.1 

10.5 

62 

283 

7.4 

3.5 

48.7 

73.S 

1 

7 

26.8 

76 

18.4 

59.2 

14.5 

7.9 

very strict 
criteria 


Ivin:«ici!Tt (1890) , . . . 
Ehktiardt (1901) . . . . 

Br.Ro & Akekm.\n (Land- 
I STKOM 1907) 

! Kocuer (1907) 

' SCIIALDEMOSE (SoLEING 
; 1917) ' . 


Before Plujimer’s epoch-making publication, a result of 50 % 
recovery with a mortality rate of 10 % was obtained, as shown by 
this tabulation based upon statistics from the literature. The 
best results were obtained by the famous Swiss surgeon Kocher 
from Bern who in the “old testament of goitre surgery from 
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1907 was able to tell that be bad obtained almost 74 % recovered 
patients witb a mortality rate of only 3.5%. 

Statistics (operated cases). 

(The period after Plvmmee.) 



OD 









tT 

CO 

0 



Results 

in % 

> 



HtJ 









ct* 

p- 


S3 

0 

0 

h-< 

d 




0 

s 

h-l 

s 

0 

0 

0 

B ^ 

^ P* 

S 

p 

a 

C' 

W 

Vj 

X 

0 


p 

p 

trt 

< 

CD 

0 CD 

0 

P 

P 




CD 

t-i 

P 

r-- 


CD 

P- 

as- 

CD 

P- 

CTQ 

rt> 

PU 

0 

CD 

B 

P 

Lied (Bkodehsen & 









Haebitz 1927) . . . 

101 

0 

84.2 

— 

14.9 

0.9 

— 

— 




7 

1.5 





SOHALDEMOSE (PeNQER 









1928) 

137 

5.1 

44.0 

26.9 

13.1 

10 

— 

— Too 









strict 

critc- 









rin 

Pete^n (1931) .... 

436 

10.5 

— 

— 

— 

— 

— 



Reexamined 

300 

— 

67.3 

16.0 

10 

_ 


Graham & Wallace 









(193f) 

125 

3.2 

— 

— 



_ 


Reexamined 

104 

— 

63.2 

23.7 

6.1 

0.9 



Holst (Strom 1936) . 

CiiEiviTZ, KjargArd & 

271 

1.3 

83 

— 

— 

3 

5 

— 

SCHALDEMOSE (WlND- 
teld 1940) . . 

275 

2.9 

- 

— — 





Reexamined 



9( 

).G 





340 

— 

48.5 

12.2 ' 

6 

1.8 

4.4 

8.5 Too 





+ 30.0 



false 

strict 








0.2 

crite- 

Ljunggren^ (1943) . 

164 

1.2 

— 


- 


true 

ria 

The author (1943) . 

94 

0 

85.9 

14.1 





Reexamined 

90 

__ 

91.1 

8.0 

— 

— 

3.3 

3.3 


^ Published at the Swedish Medical Association 1943. 
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wlio is also a pupil of Schaldemose — I have summed together 
the cases designated as “recovered” and “considerably improved”, 
as the requirements for the terms are too heavy. Thus a total yield 
of the exophthalmos is demanded for the designation “ recovered”. 
This is too strict, being misleading. 

Comparative statistics. 



Art of the 
material 

Size of the material 

i 

Results in % 

1 

Mortality 

Recovered 

I Considerably 
j improved 

1 

j Improved 

1 

c 

1 S- 

» 

o 

p- 

SciIAXiDElIOSE & 


1 


i 


! 


Fencer (1927) 

Operation . . . 

130 

5.4 

71.5 

13 

;.i 

10 


X-ray treatment . 

111 

7.2 

50.4 


42 

u 


Medical treatment 

60 

13.3 

43.3 

1 

43 

i.3 

Don (1929) . . . 

Operation . . . 

23 

~ 

73.9 

* 17.4 1 


8,7 


j X-ray treatment . 

23 

1 

26.1 

21.7 

4.4 

39 

Enoel (1932) . . 

Operation . . . 

66 

13.G 

51.3 



.2 

12.1 


X-ray treatment . 

28 

14.3 

57.1 

1 17.7 

10.7 

i 

Medical treatment 

81 

i 24.7 ! 

55.3 

"9.9 1 

9.9 


The statistics comparing the different methods of treatment 
are published in Schaldemose & Fenger’s classical statement — 
classical on account of the fanatic sobriety — and in the English- 
man Don's statistics, and show with overwhelming clarity the 
superiority of the operative treatment. The Swede Engel, how- 
ever, is in favour of the X-ray treatment. 

The Trachea. 

Before finishing the account of the results I shall briefly mention 
some special problems. The trachea has achieved but meagre 
attention in the literature, although it is a most important problem 
in goitre surgery. The few authors who dealt with this question, 
i\Lvrtin, IhloNNiER, Kastner, Denk &. Winkelbatjr, Sgalitzeb, 
have stated that an affection of the trachea recovers in about one- 
half of the cases, the recovery taking a long time, about half a 
year. This is not true! In the author’s material the trachea was 
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compressed or dislocated ^ or both - in 63 cases. On reexamina- 
tion the trachea ^as found to be normal in 55, a complete recovery 
was thus obtained in 91.6 % of the cases as far as the trachea is 
concerned, and this in most cases already on_ dismission. In the 
rest of the cases, 8.4%, the compression or dislocation had sub- 
sided considerable. As an example I shall show a picture of a 
trachea as it presented itself on admission (h'ig. 22) and already 
shortly after the operation (Fig. 23). 

Seriimcalciiiiii. 

The serumcalcium has in all cases — with two exceptions in 
the author's material, postoperatively shown values between 9.1 
and 11.6 mg%. The two exceptions (2.2%) show lower values 
in the one case some time after the operation. In both cases a 
tetany occurred, albeit relatively mild in the one. The question 
about serumcalcium and tetany has recently been so thoroughly 
studied by the Dane Lachmaxn that there can be nothing to add. 

Paralysis of the Recurrent Nerve. 

'Concerning the paralysis of the recurrent nerve, Chile says; 
“Unilateral abductor paralysis is unfortunate, bilateral abductor 
paralysis is a tragedy, prevention is the ideal treatmenU. For- 
tunately prevention is possible in most cases. In the author’s 
material unilateral paralysis of the recurrent nerve occured in two 
cases, 2.1%. In one of these cases the paralysis disappeared 
spontaneously later on, the reexamination on account hereof 
presenting altogether 1.1%, a single paralysis. ' 

The fateful significance of the bilateral paralysis of the recur- 
rent nerve is due to the possibility of resulting suffocation. 

Indications. 

As a conclusion to this account I shall mention the field of 
indications for the operative treatment in thyrotoxicosis. It is 
possible to do so shortly and at the same time comprehensively as 
the thyrotoxicosis with the modern medical and surgical technique 
represents an- almost absolute indication for operative treatment. 
We have to recognize, however, that, according to the traditions 
d does not constitute an absolute indication. An almost absolute 
indication is expressed by Arnold & Gibson in their statement 
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“Iiyperthyrodisim is always a surgical condition” and by Me 
Quillan & Breidenbach’s “toxic goitre left alone and untreated 
%vill kill”. The greater majority of the authors — ■ I shall mentiou 
at random Boothby, Crile, Means, Plummer, Holst, Wijn- 
BLADH, Troell, Wahlberg, Eggert Mollbr, Fabricius Moller 
agree in considering the oferation in an iodine remission as the best 
ireatynent of th e thyrotoxicoses. This indication is as greatly essential 
as the contraindications are few and very far from being important. 
As pointed out by Troell and Holst the absense of a palpable 
goitre does not contraindicate the operative treatment as the 
goitre may either have a deep or endothoracic location, or it may be 
of a very modest size — “thyrotoxicose sans goitre” of the French, 
this occurred in six cases of Holst^s material as published by 
iStrqm. In the relatively few, very mild cases, in which the possib- 
ility of a spontaneous recovery cannot be excluded, it is justifiable 
to wait, but a progression in the disease must never be tolerated, 
as in that case “the physician is directly responsible for the mis- 
fortune that may arise and, in fact, is bound to arise” as Lahey 
puts in forcefully and rightly. In old patients — that means in 
this connection patients over 65 years of age — the field of indica- 
tions may be narrowed somewhat, as the operative risk will often 
be unreasonably great. The Americans Clute & SwiNTON have 
stated a mortality rate of 2.06 % in 145 patients in that age class 
in the hands of an experienced goitre surgeon. Children, on the 
other hand, appear to stand the operation very well and as the thy- 
rotoxicosis frequently takes a malignant course in children, and 
they have no chance of recovery without operation, the operation 
ought to be performed. In addition, the operation in children has 
to be performed very radically, because the lesion has a great 
tendency to relapse (Welti, Goulb & Kicharbson, Holst). 

With the few exceptions mentioned — ■ age over 65 years, very 
mild cases under continual observation and slight relapses — every 
instance of thyrotoxicosis ought to he treated surgically and no case 
is too severe for the operation. The patient who cannot stand the 
operation is at any rate still less able to stand the disease, her 
death sentence thus being pronounced beforehand — so why not 
try to save her anyhow? I shall only mention that symptoms of 
compression, even if they are only visible by means of X-ray, 
make the indication for operative treatment absolute, and the 
oiieration has to be performed before a malacia of the trachea 
occurs. 
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One contraindication for surgical treatment is to be mentioned, 
however. Great care must be shown during acute aggravations and 
the operation should not be performed during an acute thyrotoxic 
crisis but later on, a froid, when the crisis has been brought under 
control by means of iodine. It is true, however, that Kooher has 
operated successfully under such a crisis once — in the case pub- 
lished by Zaliouk — but this is an experiment that should not be 

repeated too often. 

Summary. 

Some problems in the pathology, symptomatology and treat- 
ment of thyrotoxicosis are dealt with. 

The histo-pathology of the thyrotoxic goitre is briefly mentioned 
and the two types, type 1 and type 2, are described. The mor- 
phologic features of the iodine treatment are also mentioned. 

In the symptomatology the blood pressure calls for special 
attention, the amplitudes between the. systolic and the diastolic 
blood pressure are increased and become normal after the thyroid- 
ectomy. Conclusions are drawn concerning the circulatory dy- 
namics in thyrotoxicosis. 

Next follows an account of the iodine treatment and the results 
obtainable, a reduction of 24 % in the standard metabolism 
considered the- optimal result. A diet poor in protein is found to 
be a good supplementary treatment. Supplementary X-ray 
treatment is mentioned and considered of no good. 

Next follows an account of the results of the operative treatment 
based on studies in the literature and on a material operated by 
the author. In this material complete recovery was obtained in 
91.1 % of the cases. Conclusions are drawn concerning the relapses, 
methods to avoid relapses and the techniq^ue in operations for 
relapses. 

Finally an account is given of the results obtained in compres- 
sion of the trachea. The frequency of postoperative tetany and the 
paralysis of the recurrent nerve is briefly mentioned. 

As a conclusion the indications for operative treatment of thyro- 
toxicosis are outlined. 


Zusammenfassung. 

Die Histopathologie des thyreotoxischen Kiopfes wird kur 
erwahnt, wobei seine 2-Typen, Typus 1 und Typus 2, bescliriebe] 
lO—Jf/iim. Acta chir. Soandinav. Vol.XG. 
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werdeu, I'erner werden die morpliologisclien Kennzeiclien der 
Jodbehandlung erwaiint. 

Inbezug auf die Sijm'ptomaiologie, wird besonders ixber das Yer- 
balten des Blutdruckes bericktet, namlicb. dass die Amplitude 
Eudscben dem systoliscben- und dem diastolisclien Blutdruck 
grosser wird, um spater nacb. einer Strumektomie wieder normal 
zu werden. Verf. zieht anck gewisse Scbliisse inbezug auf die 
Kreislaufsdynamik der Tbyreotoxikosen, 

Barauf folgt ein Bericbt liber die 'praoperative Jodbehandlung 
und die dabei zu erzielenden Ergebnisse, wobei eine Herabsetzung 
des Grundumsatzes um 24 % als optimal angeseben ^vird. Biweiss- 
arme Diat wird als gute Stiitzbebandlung angeseben. Aucb unter- 
stiitzende Rontgenbebandlung wird erwabnt, soil aber wertlos und 
mit nicbt geringen Gefabren verbunden sein. 

Dann bericbtet Verf. tiber die Ergebnisse der chirurgischen Bc- 
handlung, sowobl an Hand von Literaturstudien als aucb auf der 
Basis eins von Verf. selbst operierten Materials, in welcbem in 
91.1 % Heilung erzielt wurde. Es werden gewisse Scblussfoige- 
riingen inbezug auf Riickfdlle vorgelegt, ferner die Moglicbkeit 
zur Vermeidung von Rezidiven und ein kurzer Bericbt iiber die 
Tecbnik bei Rezidivoperationen. Scbliesslicb folgt ein Bericbt 
iiber die Operationsergebnisse inbezug auf Kompression der 
Trachea, TetaniehdufigJceit und Rehurrensparesen. 

Als Abschluss wird das Indikationsgebiet der operativen Be- 
bandlung der Tbyreotoxikosen skizziert. 

Resume. 

L'auteur reprend brievement Tbistopatbologie du goitre tby- 
reotoxique puis en decrit les deux types (types 1 et 2). Ensuite il 
rappelle les signes morpbologiques des goitres traites par I’iode. 

En CO qui concerne la syinptomaiologie il s’attacbe specialement 
aux caracteres de la pressioix arterielle cbez laquelle I’ecart entre 
la maxima et la minima s’agrandit pour revenir ensuite a la nor- 
male apres la strumectomie. Il en tire aussi certaines conclusions 
toucbant la dynamique circulatoire des tb}T:eotoxicoses. 

Puis il passe au iraiicmcnt iode preoperatoire et aux resultats 
qu’on en pent obtenir, estimant a ce propos qu’un abaissenient 
de 24 % du metabolisme doit etre considere comme optimum. H 
trouve axissi qu'un regime paime en proteines est un bon ad- 
juvant axi traitement. Il parle egalement de la tberapeutique 
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surajoutee par les Rayons Roentgen mais la considere comme 
sans valeur et grevee de risques non negligeables. 

Ensuite il rapporte les resultais du traitement cliirurgical, soit 
en se basant sur l’4tude de la litterature, soit sur celle du materiel 
qu’il a opere lui-meine. Dans ce dernier il a obtenu une guerison 
dans 91.1 % des cas. Il apporte certaines conclusions touebant 
les recidives; il s’occupe aussi de la possibilite de les eviter et 
traite succinctement d6 la technique des operations pour reci- 
dives. Puis il rapporte les resultats operatoires en ce qui concerno 
la compression de la tracliee, la frequence de la tetanic et Jes fara- 
lysies du recurrent. 

Pour finir il esquisse les limites des indications' dans le traite- 
ment operatoire des tliyreotoxicoses. 


Literature. 

Concerning literature reference is made to: 

HebtZj John: On goitre and allied diseases, especially thyrotoxicosis 
with particular reference to the surgical treatment. Copenhasen 
and London 1913. ^ “ 




Travail de la Division Chirurgicale de I’Hopital d’Halsingboig. 
(Med. Chef: le Dr Erik Brattstrom.) 


Contribution h la question de la biopsie arant 
la radiotlierapie du cancer du sein. 

(A propos d’une observation.) 

Par 

ERIK BRATTSTROM. 


Lo cas esfc celui d’une femme, Mme S. E., 43 ans qui s’adressa d’a- 
bord a la Policlinique de la Section Kadiologique de THopital Sahlgreu 
a Gothenbonrg, le 31 inai 1935, pour des douleurs du sein gauche. A 
cctte epoque, on ne put lien constater de |)athologique. 

Elle re nut cependaut trois ans plus tard, se plaignant toujours des 
memcs troubles. On put alors palper une tumeur grosse comme unc 
ainande dans le sein gauche et elle re^ut, pendant les deux periodes 
allant du 14 au 17 fevuier et du 4 au 8 mars 1938, un traitement la- 
diologique preoperatoire de 1,500 r. sur chacun des trois champs habi- 
tuels — le sein gauche, I’aisselle gauche par devant et le creux sus- 
claviculaire, I’aisselle gauche par derriere. Filtration par O.o inm de 
Cu + 1 mm d’Al. Distance foyer-pean 40 cm, 185 Kilovolts, T Ma. 

Puis elle fut envoyee a I’operation qui cut lieu le 14 mars 1938; 
amputation du sein gauche enrage de I’aiselle (par I’auteur). Evi- 
]}an d- narcose a Tether. (No de I’observatiou: 537/1938, lie Division 
Chirurgicale). 

Diagnostic anatomo-pathologique; on ne pent pas demontrer dc 
resles certains dc cancer dans le sein. Aucune metastase ganglionnairc 
(0. Eor.selius). La patiente quitta I’hopital gnerie le 27 mars 1938. 

Environ deux mois plus tard elle vint a ma consultation pour des 
tiraillemcnts dans la cicatrice et un defaut de mobilite dc Tepaulc 
gauche; des cxerciccs de mobilisation lui furent prescrits la-contre. 
L'examcn dn sang, le 23 mai 1938, donna los resultats snivants; He- 
moglobine selon xVutenrietli Cl %, hematics 3,400,000, globules Wanes 
7,000, eosinophiles 0 %, basophiles O.o %, non segmentes 15.5 %, seg- 
mentes 52 %, lymphocytes 32 %. 

En depit du traitemeut I’epaule s’enraidit de plus en plus et il ap- 
])arut en outre des douleurs dans le bras; aussi un controle radiologique 
de Tepaulc gauche fuLil fait le 30 juiu 1938. S’/a inois apres Toperatiou. 






Fig. 1. Fig. 2. 


Brattsteom: Biopsie avant la radiotherapie du cancer du sein. 
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Reponse; La tete et la moitie superieure _de I’liumerus presentent 
des tacLes de decalcificatiou. Vu la possibilite de metastases on de- 
mande un controle dans quelque temps {G-. Runstrom). ^ 

En consequence la maiade fut de nouveau liospitalisee dans la 
Reuxieme Division Cliirurgicale, du 8 an 23 aout 1938. 

Status elinique: Les poumons ni le coeur ne presentent rien de par- 
ticulier. Epaule gaucbe: Abduction 20°; rotation et autres mouve- 
nients articulaires d’etendue tout a fait insiguifiante. Eorte retraction 
de la cicatrice. 

Operation; Revision de la cicatrice -f- biopsie -f plastique graisseuse. 
(L’auteur) 

Apres «brisement force », mobilite complete de la jointure del’epaule. 
On incise ensuite le tissu cicatriciel et on rencontre de forts cordons 
fibreux qui eependant ne donnent pas I’impression d’etre cancereux. 
On fait une biopsie, puis uue liberation tres etendue des troncs vas- 
culaires et nerveux, et on place un lambeau graisseux preleve a la re- 
gion fessiere. 

L’examen anatomo-patbologique du tissu fibreux excise n’y montrc 
rien de malin. (Forselius). 

Elle sortit guerie le 23 aoiit 1938. 

Le nouveau controle radiologique qui avait ete demande eut lieu le 
19 septembre 1938. Toute la tete humerale gaucbe presente une de- 
calcification prononcee, et il y a dans la moitie superieure de I’bumerus 
des rarefactions en forme de tacbes qui ont nettement augmente depuis 
I’examen precedent. On soup^oune des metastases turaorales. (G. R-m). 

La maiade fut alors rcadressee au Ser%dce de Radiologic on elle 
reput entre le 23 septembre et le 8 decembre 1938, en trois series, 2,400 
r sur le bras gaucbe par devant et par derriere, ainsi quo 1,500 r au 
niveau du creux sus-claviculaire gauche et autant au niveau de I’aisselle 
gauche, par devant et par derriere. 

Le 6 decembre 1938, nouvelles radiograpbies: aucune lesion n’est 
decelable dans la colonne dorso-lombaire, pas plus que dans le bassin, 
les cotes ni le thorax du reste. L’etat du bras gaucbe n’a pas change 
depuis I’examen precedent. (G. R-m). 

La maiade continuait a se plaindre de douleurs severcs du bras, ainsi 
que d’un enraidissement croissant de I’articulation de 1’ epaule, et elle 
iiisistait pour qu’on lui desarticulat le bras, ce qu’on lui refusa toutefois. 

Readmise a la Division Cbirurgicale on proceda le 20 janvier 1939 
a la trepanation de I’os avec prelcvement explorateur. (L’auteur) 

Trepanation au tiers superieur de I’humerus gaucbe, a la hauteur des 
porosites signalees par la radiographic. On n’observe rien de can- 
cereux. Diagnostic anatomo-patbologique: Os necrose, avec vacuite des 
logettes cellulaires. Aucune tumeur n’est rencontree. (0. Eorselius) 

Un controle radiologique le 23 javvier 1939 montre une perte de 
substance due a I’operation au milieu de I’bumCTUs, a la hauteur des 
lesions principales, done au bon endroit. (G. R-m) 

Sortie guerie le 24 janvier 1939. 

Bile fut hospitalisee le 2 septembre 1940 a la Division Cbirurgicale 
de I’Hopital de Halsingborg (Observation 2056/40). 
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Les douleuis du bras sont un pen moindres, mais elle doit porter 
son membre en ecbarpe, tout contre le corps, car antrement elle a nial 
dans les articulations du coude et de I’epaule. Elle entre a I’liopital 
inaintenant a cause d’une difformite croissante, attendu que la region 
scapulaire gaucbe est consid&ablement plus elevee que la droite (saine). 
De plus, die desire qu’on lui fasse une artbrodese du coude afin d’etre 
dispensee de se servir d’uue ecbarpe. Bile se sent en parfaite sante et 
a augmente de poids. Cependant elle doit continueUement prendre 
d’assez fortes doses de pantopon contre les douleurs du bras. Void un 
extrait de son status; Bon etat general. Le bras gaucbe est tenu serre 
contre le corps et il est prive de tons mouvements actifs, ne pouvant 
etre porte ni en abduction, ni en avant. Passivement on ne pent le 
deplacer que juste assez pour introduire deux doigts entre le coude 
et la taille; en avant on pent le mobiliser sur environ un centimfee; 
aucun mouvement de rotation n’est possible, Toute I’epaule est con- 
siderablement surelevee par rapport au cote droit, sain; rougeur dif- 
fuse, moderee, de toute la moitie inferieure du bras gaucbe, avec sensi- 
bilite diffuse, tres forte; le perimetre depasse de 3 cm celui du bras 
droit. Le coude est tenu flechi a angle droit. La mobilite active n’est 
que de 10° environ dans les deux sens a partir de cette position, la 
mobilite passive est en tout de 30° approximativement. Tremblement 
de la main et des doigts, qui diminue la possibibte d’utilisation de la 
main. La prosupination est reduite de moitie. La force de la main est 
insignifiante, 

Controle radiologique du 2 septembre 1940: Image des pouinons 
incbangee, ni la ni dans le squelette il n’y a de metastases visibles. Les 
geodes du bras ont diminue. (Dahlbeeg). 

On demanda son avis sur les radiograpbies au Dr H. Hellmer, 
maitre de conferences a Lund. Il estima qu’elles ne parlaient pas en 
faveur de metastases au niveau du bras mais bien plutot d’atrophie par 
absence de fonction. 

Pour diminuer en quelque mesure la surelevation de I’epaule gauclic 
on proceda le 3 septembre 1940 a I’exerese du nerf spinal gaucbe (I’an- 
teur). Guerison p. p. A I’exeat; le 9 septembre, I’epaule s’etait abaissce 
d’ environ 2 cm. Contre les douleurs on conseilla a la malade commc 
precedemment une intervention sur le sympatbique mais elle reclaina 
derecbef une exarticulation du bras, qui lui fut de nouveau refusec. 

La-dessus elle consulta un eminent speciabste des affections ner- 
veuses cbirurgicales qui preconisa une cbordotomie contre les douleurs 
du bras. Le 17 feruier 1942 elle fut radio^apbiee a I’Hopital Sabbats- 
berg de Stockholm. Le rapport est ainsi conpu; On voit les memes 
modifications que sur les clicbes anterieurs de I’Hopital Sablgren. De 
plus il y a un pen d’augmentation des rarefactions en bas du cote 
externe, de 22 a 24 cm au-dessous de l’extr4mite superieure de I’hume- 
rus. Sans nul doute e’est a une tumeur metastatique que I’image re.s- 
semble le plus. (M. Simox) (Figures) 

La malade fut readmise a la Division Cbirurgicale de Hiilsingborg lo 
8 feruier 1943. Excellent etat general. 

Rapport radiologique; Le bras gaucbe montre une atropbie osseusc 



BIOPSIE AVANT LA RABIOTHEKAPIE DU CANCER DU SEIN. 143 

accrue et une structure vitreuse de I’os, ainsi qu’une augmentation de 
vacuoles dans la region entre la tete et les epicondyles. Dans la tete il 
y a surtout de la decalcification. Rien qui parlc directement pour des 
inetastases; aucune metastase squelettique par ailleurs. (Scholander) 

A cause des douleurs sevkes du bras, et a la demande expresse de 
la malade, on fit le 5 fevrier 1943 une trepanation avec curettage de 
I’extremite inferieure de Tbumerus afin de pouvoir poser un diagnostic 
anatomo-patbologique. (L’auteur) Un controle radiologiqne le 10 fev- 
rier montra que la trepanation avait bien porte sur la region des va- 
cuoles. (Norman) Elle sortit guerie le 18 fevrier 1943. 

La piece operatoire fut examinee a Tlnstitut Patbologique de 
Lund et le Professeur Einar Sjovall declara ce qui suit: «On 
trouve un tissu osseux compact, a surface externe comme interne 
lisse, et la moelle osseuse est agglom4ree en quelques petits pelo- 
tons de consistance molle. On disseque ces derniers et on les 
examine a part apres enrobement. Ils se montrent constitues par 
de la moelle purement graisseuse, quelque peu liemorragique, 
et nulle part on ne peut observer d’elements cancereux. On de- 
calcifie la substance osseuse compacte, mais a Texamen microsco- 
pique pratique ensuite on n’y rencontre nulle part non plus quoi 
que ce soit de canc 6 reux. Les lamelles osseuses sont bien con- 
servees partout sans trace de structure en inosaique. Les canaux 
de Havers sont par place un peu elargis mais sans qu’on y trouve 
de signes d'augmentation concomitante des cellules.)) 

Pour r4sumer ce qui a ete rapport4 plus liaut on peut done 
dire ceci; La malade presentait une tumeur grosse comme une 
amande dans Tun des deux seins lorsqu’elle consulta le Service 
Radiologiqne, il y a plus de 6^2 ans. On admit que e'etait un 
cancer et on lui administra un traitement preoperatoire energique 
par les Rayons Roentgen, puis on la fit operer une semaine apres 
la fin du traitement. Dans la piece operatoire on ne put deceler 
an roicroscope ni restes de cancer, ni metastases. Une radio- 
grapHe SVs mois apres Tintervention montra des images suspectes 
de metastases cancereuses dans le bras gauche, et des controles 
repetes par des specialistes distingues parlerent avec une assez 
grande certitude en faveur de metastases carcinomateuses, alors 
que quelques autres medecins repoussaient ce diagnostic. 

Cependant la biopsie pratiquee au niveau des parties molles 
scl 6 rosees de Taisselle, ainsi que des trepanations iteratives du 
bras avec examen microscopique des pieces et rapports d’anatomo- 
pathologistes eminents, resterent completement negatives au 
point -de vue de la malignite. 
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II faut specialement relever que la malade, 5^0 ans apres Topera- 
tion, jouit toujours d'un excellent etat general, et aussi que les 
alterations suspectes qu'’on voit sur les radiograpMes sent tout 
le temps demeurees cantonnees nniquement dans rhumerus 
ganclie. Les douleurs subsistent; quoique moins intenses elles 
continuent cependant a necessiter un traitement au pantopon. 

On pent naturellement se demander a bon droit si des le de- 
but le diagnostic de cancer etait juste. Vraisemblablement il ne 
Tetait pas. La petite tumeur palpee il y a 5^/2 ans et traitee par 
les Rayons Roentgen n’etait selon toute vraisemblance qu’uiie 
neoformation benigne. Les doses de Rayons out du etre trop 
elevees pour cette malade qui a reagi par une forte sclerose des 
parties molles. Cette retraction fibreuse a cause ensuite une 
diminution de la mobilite de Tepaule, qui a entraine une immo- 
bilisation du bras. L’inaction forcee, a son tour, a occasionne des 
troubles atrophiques dans le squelette du bras, et sur les radio- 
graphies ces alterations se sont manifestees sous la forme de 
vacuoles qui ont eveille le soupqon de metastases cancereiises. 

Les violentes douleurs dont la malade s'est plainte tout le 
temps ont vraisemblablement ete causees par la retraction crois- 
sante des parties molles, avec constriction consecutive des nerfs 
et des vaisseaux dans le creux sous-claviculaire. La tumefaction 
oedemateuse de Tavant-bras, qui a existe par periodes, parle 
sans doute aussi dans ce sens. Mais le tableau clinique n^a pas ete 
celui d'une causalgie pure. 

On pent exclure avec une assez grande certitude la lesion opera- 
toire d'un nerf comme cause de revolution ulterieure du cas, telle 
qu’elle a ete rapportee ici. 

De toute faqon il faut malbeureusement dire que dans ce cas 
c’est le traitement qui a estropie la malade. On ne pent pas non 
plus fermer les yeux devant le fait que cette evolution etait pro- 
bablement evitable. En effet, si avant de commencer toute radio- 
therapie on avait fait une biopsie (extirpation) de la tumeur siis- 
pecte, on aurait tres vraisemblablement constate qu’elle etait 
de nature benigne, de sorte que toute actinotberapie eut etc 
superflue. 

On sait que la question des risques de la biopsie a ete souvent 
discutee. Les circonstances actuelles empecbent d'etudier de fafon 
approfondie la litterature de ces dernieres annees sur ce sujet, 
de sorte que je ne puis malbeureusement faire etat que dbm cer- 
tain nombre de travaux cites d’apres d^’autres auteurs, en parti- 
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culler d'apres le professeur Engelbreth-Holm [11], pathologiste 
danois, cjui s'’est beaucoup interesse an probleme. 

Les adversaires de rexcision exploratrice n ont pas, que je 
sacbe, apporte de preuves- veritables de leurs assertions, preuves 
qui devraient etre basees sur des recbercbes experimentales ou 
Tin materiel cliniqne comprenant de grandes series d observa- 
tions. 

II y a du reste quelque cbose de bien curieux dans Tinconse- 
quence de ceux qui affirment Texistence de ces pretendus risques. 
On ne trouvera guere de cbirurgien ou de radiologue qui besite 
devant la biopsie d"une tumeur suspecte du larynx, des bronclies, 
du rectum ou des cavites nasales, sans parler de Tuterus ou un 
curettage explorateur, on le salt, appartient aux exaniens les x^lus 
courants, bien que la plus qu'ailleurs ^juisse se produire une effrac- 
tion du systeme vasculaire favorisant les metastases, Mais quand 
il s’agit de la biopsie d’une tumeur suspecte d’un sein ou d’un os 
on estime tout d'un coup qu'il existe un grand risque de propaga- 
tion des metastases. 

La conception couraute qui fait d’une irruption eventuelle des 
cellules d’une tumeur mabgne dans les vaisseaux le synonyme de 
metastases est sans doute erronee, d’apres les recentes recbercbes 
sur le mecanisme des metastases. 

C’est un fait reconnu en patboiogie infectieuse que meme des 
foyers d'infection banale, locabsee, donnent beu, par intervalles, 
au passage de bacteries dans les voies sanguines avec developpe- 
ment d'une bacteriemie, mais sans apparition d^’une se'pticemie 
cbnique. 

Ainsi nous avons sans aucun doute a compter en patboiogie 
tumorale aussi avec un passage \u:aisemblablement plus constant 
de cellules neoplasiques dans le systeme vasculaire, entrainant 
une cellulemie tumorale, plus ou moins prononcee, et considerable- 
ment plus etendue que le nombre des metastases ne le laisserait 
supposer. 

Deja en 1903 Smidt a montre que cbez des malades atteints de 
tumeurs malignes on pouvait dans environ 33 % des cas examines 
mettre en evidence des cellules neoplasiques isolees, ou des groupes 
de ces cellules, dans les capillaires pulmonaires — done des em- 
bobes tumorales — (Boyd [7], E. H. [11]). 

Lors d'examens post mortem Quensel [25] a trouve cbez 50 
malades porteurs de tumeurs malignes des cellules neoplasiques 
dans le sang dans 6 cas, et Pool et Dunlop en 1934 sur une 
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serie de 40 sujets avec des tumeurs malignes (cancers du sein, 
de Testomac, du colon, du rectum et autres) ont demontre 17 fois 
(done dans plus de 40 % des cas), des cellules neoplasiques dans 
le sang (cite d’apres E. H. [11]). Gormsen [15] en 1941 a de- 
couvert des cellules tumorales par la ponction sternale cliez 14 % 
de 198 malades atteints de tumeur maligne. Pas moins de 5 % 
de ces constatations positives concernaient des sujets sans aucun 
signe, ni radiologique ni clinique, de metastases squelettiques. II 
est interessant de relever que 8 % des cancers du sein ou les Rayons 
Roentgen etaient incapables de demontrer aucune metastase os- 
seuse avaient des callules neoplasiques dans le produit de la ponc- 
tion sternale. 

Meme chez les animaux on a obtenu des resultats semblables. 
C’est ainsi que Jonnescu a trouve des cellules tumorales typiques 
dans le sang de souris sarcomateuses, et que Blumenthal, Ostek- 
FELD et d’’autres ont montre qu^on pent avoir des resultats posi- 
tifs en experimentant avec des organes, apparemment indemnes 
de metastases, provenant de souris atteintes de tumeurs malignes. 
(Cite d’apres E. H. [11].) 

Cela montre combien etendue et forte est cette dissemination 
des cellules neoplasiques. 

II est erddent, au denieurant, que seule une petite minorite 
de ces cellules neoplasiques observees dans les vaisseaux donnent 
lieu a des metastases manifestes, ce qui s’expHque entre autres 
par le fait que la plupart d^entro elles preseutent des signes dis- 
tincts de degenerescence et ne possedent done qu^ne faible 
vitalite. 

Wood et Hunt ont fait des recbercbes experimentales sur des 
rats et des souris porteurs de greffes de sarcome, au niveau des- 
quelles ils pratiquerent des excisions exploratrices tantot au 
bistouri et tantot au galvanocautere. La diversite des techniques 
de la biopsie n’eut aucune influence sur la frequence des metas- 
rases, par comparaison avec des series de controle adequates, 
et Me Lean et Sugiura, en 1937, ont pu confirmer ces resultats 
pour le cancer du rat. Des biopsies repetees n^augmenterent pas 
le nombre des metastases. (Cite d^’apres E. H. [11]-) 

Paterson et Nuttae [23] ont examine 166 malades avec des 
cancers ayant leur point de depart dans la peau, la muqueuse 
buccale, etc. Chez 99 on avait fait une excision exploratrice au 
bistouri et ils presentaient 19 % de metastases. Chez les 67 res- 
tants, on aucune biopsie n’avait ete pratiquee, on trouva 20.8 % 



BIOPSIE AYAKT LA RALIOTIIERAPIE DU GANGER DU SEIN. 147 

de metastases. Dans cette serie la biopsie n'avait pas favorise 
le processus de metastase. 

Yoxjng a coinniuni(^ue en 193/ /4 cas d osteosarconies aj^'ant 
survecu plus de cinq ans a Toperation. De ce nonibre 25 avaient 
ete soumis a une .excision exploratrice avant rintervention radi- 
cale. (Cite d'apres E. H. [11].) 

Dans le Service du Eadiuni de Copenliague on fait des preleve- 
ments explorateurs de toutes les tumeurs, pratiquement, avant 
de traiter les nialades, et d’apres J. Nielsen [22], E, H. ]11] on 
n"y remarque pas plus de metastases que dans les cliniqucs ou 
Ton ne fait pas de biopsies. Selon le Professeur L. Edling [10] les 
experiences de la Clinique Kadiologique de Lund sont similaires. 

Le risque de voir la biopsie favoriser les metastases a done ete 
considerablement exagere puisque, dans la regie, une quantite 
de cellules neoplasiques passent spontanement, de toute faeon, 
dans les vaisseaux et que le seul effet nuisible de Tintervention 
ne consisterait ainsi qu'en une augmentation insignifiante de ces 
cellules. Mais les recbercbes citees montrent qu’elles ne donnent 
pas lieu a un plus grand nombre de metastases. 

Boyd [7] ecrit au sujet de ces pretendus lisques qu'on pent 
bien se les representer tbeoriquement, mais qu’en pratique le 
danger parait tres petit. Dans les plus grandes cliniques cliirur- 
gicales ou Ton recourt toujours a la biopsie le pourcentage des 
metastases, d'apres lui, n'est pas non plus superieur a celui qu’on 
observe la ou Ton s'en abstient. Seinblables sont les d^clara- 
tions de Me Graw et Hartmann, Epstein et Eedorejeff, Pem- 
DERTON et Smith, Novak, Healy et Kelly, Ewing (cites d’apres 
Swan [31], Siemens [28] et d’autres). 

A la Clinique Blayo aussi la pratique de I’excision exploratrice 
est generale, et dans un article de sa Division Ortliopedique sur 
les tumeurs malignes primitives des os Meyerding et Valls [21] 
ecrivent que dans la regie on met largement a nu la tumeur lors 
de la biopsie, attendu que de la sorte on pent mieux inspecter le 
neoplasme et faire le prelevement a un endroit approprie. 

Du cote des radiologues, egalement, plusieurs voix se sont 
elevees en faveur de la biopsie avant la mise en oeuvre du traite- 
ment. C’est ainsi que Tenopyr et Silvermann [32] en 1941 re- 
levent que lorsqu’on veut irradier preoperatoirement la biopsie 
est necessaire, non seulement en vue du diagnostic mais encore 
pour preciser la variete du cancer, d’ou dependra le dosa^^e. 
Spaceman et Hbynes [29], Gardini [14] et d’autres se placent 
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sur im terrain identiqiie. Meme an Kadiumliem de Stockholm 
on pratique inanifestement des excisions exploratrices dans cer- 
tains cas. Voir M. Strandqvist [30], J. Heymak, 0. Keuxervall, 
ainsi qiie S. Bekxer [16], qni cependant s’en abstiennent avant 
Foperation du cancer du sein. (E. Bervek [6].) 

Les auteurs qui par principe sont opposes a la biopsie en ge- 
neral font ressortir comme ses inconvenients qu'elle pent entrainer 
une infection, une bemorragie, une probferation rapide de la 
tumeur et un accroissement des cas de metastases. Lorsqu’on fait 
une biopsie on comTe une breche dans la capsule de la tumeur, 
par laquelle les cellules neoplasiques peuvent se disseminer. (Cor- 
REiRo, Cathie et d’autres, cites par Swan [31].) 

Quant a la biopsie du cancer du sein en particulier, elle est de- 
conseillee in erne par quelques-uns de ceux qui, autrement, sont 
en frincipe partisans de la niethode. 

Jans [18] dit qu’a cause du danger to uj ours present de la 
biopsie il ne faut la faire que si I’examen Mstologique pent etre 
pratique immediatement, de sorte que Toperation radicals, en cas 
d'indication, puisse la suivre seance tenante. Eehr et Ganz [12] 
communiquent 183 cas ou I’on a administre le traitement ra- 
diologique preoperatoire niais sans faire de biopsie attendu qu a 
coup sur elle n‘’est pas aussi anodine que Siemens le pretend. 
Allen [1] nourrit egalement de grands scrupules a Fendroit de 
la biopsie et cite Keynes qui, apres y avoir recouru autrefois 
avant la radiotherapie, y a renonce parce que lui aussi considere 
la incthode comme dangereuse, ce que font pareillement Pfahler, 
Cheatle (cites d’apres Swan [31]), Shore [26] et Bebven [6]. 

Cependant ni chiffres ni series d'observations ne sont apportcs 
a Fappui de cette opinion. 

Neamnoins a en juger par la litterature les partisans de la 
biopsie paraissent meme ici former la majorite. 

Anschutz [2] dit que la biopsie Aassombrit point le pronostic et 
mentionne 54 cas de la Clinique de Kiel qui n'ont pas evolue plus de- 
favorablement que d’autres, semblables, sans excision exploratrice. 

Siemens [27] en 1933, a compare deux series de la Clinique de 
Kiel: Fune, de 59 malades atteints de cancer du sein ou il s’ctait 
ccoule de 10 a 45 jours entre la biopsie faite au bistouri et Fopera- 
tion; Fautrc, equivalente, ou Fintervention avait sui\’i immediate- 
ment le prclevement. Entre ces deux series n’existait aucune dif- 
ference dans la frequence des metastases. 
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En 1936 il a presente [28] une nouvelle statistique de 309 opera- 
tions radicales pour cancer du sein du stade I: 60 % de ces malades 
aaient en vie apres 3 ans, 43 % apres 5 et 29 % apres 10 ans. 
Sur ces 309 suiets 59 avaient subi une biopsie avant Toperation, 
et parmi ces derniers 80 % etaient vivants apres 3, /O % apres 
5 et 62 % apres 10 ans. Ces cbiffres pour les cas avec biopsie sont 
done plus favorables que ceux portant sur 1 ensemble du mate- 
riel. Mais cela peut aussi etre du a ce que les cas avec biopsie 
etaient a un stade plus precoce, ou le diagnostic etait encore 
douteux. On n’a pu observer ni-croissance plus rapide de la tum- 
eur, ni augmentation du nombre des metastases apres 1 excision 
exploratrice. 

Bayer [4] a la Maternite de Graz et Klose [19] a la Clinique 
Universitaire de Danzig demandent, tout comme Spackjian et 
Heynes [29] que la biopsie ait lieu aussi precocement que pos- 
sible dans les cas douteux. 

Swan, Hennington et Barnaul [31] ont fait en 1939 une 
grande compilation de la litterature anglaise, americaine, alle- 
mande et italienne sur ce sujet, ou diverses autorites en la matiere 
relevent les avantages et les inconvenients de la metliode sans 
apporter de series de cas. Une petite minorite seulement des au- 
teurs, sont adversaires de la biopsie. 

Lindqvist [20] de la Clinique Cliirurgicale d^Upsale a commu- 
nique en 1942 vingt cas de cancer du sein ou fut pratiquee une 
biopsie sans qu^aucune propagation aux ganglions aAillaires ne 
s en suivit. (Stade I.) Seize d'entre eux (80 %) etaient vivants 
et sans recidive au bout de 5 ans. En prenant sur Bensenible du 
materiel les 88 cas qui etaient au meme stade on trouve 43 sur- 
vivants sans recidive (50 %) apres 5 ans. 

Bull-Engelstad [8] de la Clinique d’Oslo, a rapporte 31 cas, 
aussi du Stade I, sans biopsie, dont 24 (77 %) vivaient sans re- 
cidive cinq ans plus tard. 

Peahler et Vastine [24] ont recommande en 1934 ddja d’ad- 
ministrer -un petit traitement par les llayons dans tons les cas 
douteux et de faire ensuite la biposie; plus tard Eruchaud [13] 
et Beckstrand [5] ont conseille la meme chose. 

Immediatement apres la suture de Tincision exploratrice 
Bloodgood (cite par ’Swan [31]) applique une irradiacion profon- 
de, tandis que Hrelicka [17] propose de commencer par Birra- 

ation proprement dite mais de I’interrompre a mi-chemin pour 
pratiquer la biopsie. 
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A ce qu'‘il paxait rincision elle-meme est raanifestement faite 
au bistouri ordinaire dans la plupart des cas; elle Test moins 
soiivent a Telectrode diatliermique, et plus rareruent encore on 
pratique la biopsie par aspiration. Selon ce qui a ete dit plus liaut 
il ne semble pas non plus que le delai entre la biopsie et Fopera- 
tion radicale joue un role dans Faugmentation des metastases, 
ainsi que cola a ete releve par Baumecker [3] et montre par 
SiEaiENS [27]. La inetbode des coupes par congelation, destinee 
a obtenir un examen microscopique pendant Foperation elle- 
ineme, serait de la sorte superflue. Eavixg, Greenough, (cites par 
SwAX [31]) et d'autres mettent aussi en garde centre ce precede, 
vu que trop souvent des erreurs ont ete commises parce que le 
patbologiste ne disposait pas d’assez de temps; un examen ulte- 
rieur a frequemment montre que le diagnostic base sur les coupes 
par congelation avait ete trop precipite. 

A propos du cas relate ici je veux done, lorsque le diagnostic 
de cancer du sein est douieux, mettre le plus categoriquement 
possible en garde centre la tentation de ceder devant les preten- 
tions de certains radiologues ennemis de Fexcision exploratrice. 
Je considere au contraire comme condamnable de n^ point re- 
courir. L’excision exploratrice d’une petite tumeur est naturelle- 
ment synonyme de son extirpation pure et simple, et ce n’est que 
lorsqu’elle a atteint un volume plus considerable qu'on en fait un 
pr^levement partiel aux fins d^’examen microscopique. De cette 
fa^on nous arrivons a une connaissance exacte du caractere malin 
on benin de Fobjet que nous traitons veritablement, et nous savons 
de quelle espece de neoplasme il s'agit par ailleurs. De plus il en 
resultera evidemment un accroissement de nos connaissances tant 
sur les di verses especes de tumeurs que sur la sensibilite indivi- 
duelle a la radiotberapie. 

Edsumd. 

L’auteur relate le cas d’une femme qui presentait une tumeur 
de Fun des seins et qui regut un traitement preoperatoire par les 
Rayons Roentgen sans que le diagnostic eut ete verifie par biopsie. 
Apres Foperation radicale on ne put demontrer la malignite du 
processus par Fexamen microscopique du sein enleve. Des altera- 
tions qui apparurent plus tard dans Fim des bras furent conside- 
rees radiologiquement comme des metastases neoplasiques, mais 
les examens microscopiques d'excisions exploratrices rdpetees, 
pratiquees au niveau de Fbumerus, furent incapables d'en prouver 
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la maligiiite. Breve revue de la litterature des dernieres annees 
sur les risques de la biopsie en general et de celle du cancer du 
sein en particulier. Ij^auteur recommande 1 excision exploratrice 
dans cette affection lorsque le diagnostic clinique est douteux, 
car il n’estime pas qu’on ait apporte de preuves ni scientifiques, 
ni cliniques, que la metliode augmente le danger de metastase. 


Summary. 

Tbe author describes a case of tumor of one breast, wbicb "was 
submitted to preoperative roentgen treatment without the dia- 
gnosis having been verified by biopsy. ]\iicroscopic examination of 
the diseased breast following mastectomy revealed no signs of 
malignancy. Later bone changes in one upper arm were diagnosed 
Toentgenologically as tumor metastases, but repeated microscopic 
examinations of biopsy specimens from the humerus did not dis- 
close malignancy. 

A brief review is given of the recent literature on the dangers 
of biopsy in general and in cancer of the breast in particular. 

The author recommends biopsy in the event of an uncertain 
clinical diagnosis, since he does not consider that any proof, either 
scientific or clinical, that the method increases the danger of me- 
tastasis has yet been advanced. 

Zusammenfassung. 

Verf. berichtet iiber einen Ball mit eiuem Tumor in der einen 
Brust, der praoperative Eontgenbehandlung erhielt, ohne dass 
die Diagnose durch Probeexzision bestatigt worden ware. Nach der 
Badikaloperation Iconnte bei der milcroskopischen Untersuchung 
der abgetragenen Brust keine Malignitat nachgewiesen werden. 
Spater auftretende Skelettveranderungen im eine Oberarm wur- 
den rontgenologisch als Geschwulstmetastasen diagnostiziert, 
aber bei wiederholter milcroskopischer Untersuchung von Probe- 
exzisionen aus dem Humerus konnte man keine Malignitat nach- 
weisen. Kurze Ubersicht der neueren Literatur iiber die Gefahren 
der Probeexzision im allgemeinen und bei Cancer mammae im 
besonderen. Verf. empfiehlt hier die Probeexzision bei unsicherer 
Hinischer Diagnose, da er nicht der Ansicht ist, dass wssenschaft- 
liehe oder klinische Beweise dafiir erbracht worden sind, dass 
die Methods die Gefahr einer Metastasierung steigert. 



152 


ERIK BRATTSTROJI. 


Iiitterature. 

1. Allek, L. 6.: The value of radiation in the treatment of carcinoma 
of breast. Eadiology 32: 63, 1939. — 2. Anschutz, A.: Sitzungsbericht 
48. Tagung der Vereinigung nordwestdeutsch. Chir. Zentralbl. f. Chir. 
1934. — 3. Baumecker; Sitzungsbericht 48. Tagung der Vereiniguu" 
nordwestd. Chir. Zentralbl. f. Chir. 1934. — 4. Bayer, R.: Zur Rriili- 
diagnose des Brustlcrebses. Mon. Krebsbek. 4: 11, 1936. — 5. Beck- 
strand, Gr.: Treatment of mammary cancer etc. Am. J. Roentg. 42: 
389, 1939. — 6. Berven, Elis G.: Communication orale. — 7. Boyd, 
W.: A textbook of pathology. 1938. — ■ 8. Bull-Engelstad, R.: On 
tlie treatment of carcinoma mammae. Acta Chir. Scand. Vol, LXXXVI 
Ease. VI, 1942. — 9. Cathie, J. A. B.: Some histological tumor variants 
and their influence upon radiosensibility. Radiology 32: 425, 1939. — 
10. Edling, L.: Discours dans la Societe des Medecins de Lund, 1943. 
— 11. Engelbreth-Holm, 0.; Proveexcision og metastaserisiko. XJge- 
skrift for Laeger. X:o 43, ar 1942. — 12. Eehb, A. & Ganz, E.: Zur 
behandlung des Brustdriisenkrebses unter besonderer Beriicksichtigung 
der Vorbestrahlung. Dtsch. Z. Chir. 249: 37, 1937. — 13. Fruchaud, 
H.: L’association fran 9 . Etude Cane. 28: 780, 1939. — 14. Gardini, G 
F.; Die Strahlenbeh. der Skelettenneubild. Monatschr. f. Krebsbek. 
9: 44. — 15. Gorjisen, H.: Om paavisning af tumorceller i sternal- 
punktater. Nord. Med. Bd. 14. N:o 18, 1942. — 16. Heyman, J., Reu- 
TERVALL, 0. and Benner, S.: Cancer of the corpus of the uterus. Acta 
Eadiolog. Vol. XXII Fasc. 1 — 2. — 17. Hrdlicka, M.: Zur Frage der 
Vorbestrahl. des Brustdrusenkr. vor d. Operat. Zentralbl. f. d. ges. 
Radiologic. 35: 376, 1942. — 18. Jans, R. M.: Present-day methods of 
treatment of carcinoma of the breast; Indications for the use etc. Canad. 
Med. Assoc. J. 35: 531, 1936. — 19. Klose, H.: Zur Chir. d. Brust- 
driiskr. ]\Ied. Klin. II: 1064, 1937. — 20. Lindqvist, G.: Das Ergebnis 
d. Beh. d. Cancer jMammae etc. Acta Chir. Scand. Vol. LXXXVI Fasc. 
Ill — IV, 1942. — 21. Meyerding, ^Y. and Vales, J. E.: Primary ma- 
lignant tumors of bone. The J. of the Amer. Med. Assoc. Vol. 117, X:o 4, 
1941. — 22. XiELSEN, Jens: Diskussionsinlagg vid Jydsk Med. Selsk. 
Forhandl. nov. 1942. Xord. Med. Bd. 19 N:o 38, 1943. — 23. PxIter- 
.SON, R. & XuTTALL, J.: Monatsclir. f. Krebsbek. Jahrg. 9, 1941. — 
24. Pfahler, G. E. & Vastine, I. H.: Irradiation therapy in cancer 
etc. Radiology 22: 15, 1934. — 25. Quensel, H.: Uppsala Liikarefor. 
Fork. 26, 1, 1931. — 26. Shore, B. R.: Carcinoma of the breast. Re- 
port of 418 cases etc. Ref. Zbl. f. d. ges. Radiol. 33: 148, 1941. — 27. 
Siemens, AV.: Archiv f. Klin. Chir. 177, 651, 1933. — 28. Siemens, AY.: 
Archiv f. Klin. Chir. 181, 599, 1935. — 29. Spaceman, J. & Heynes, 
J. F.: Surgery and irradiat. etc. Am. J. Roentg. 39; 407, 1938. — 30. 
Strandquist, AL: Transthoracic roentgen treatment of cancer of the 
ocsophag. Acta Radiolog. A’'ol. XXII. Fasc. 1 — 2, 1941. — 31. Swan, 
J. M., Hennington, Ch. AY. & Parnall, Ed.; Biopsy. Jledical Times. 
67: 175, 1939. — 32. Tenopyr, J. & Silver^un, I.: The importance of 
Inopsy in tumor diagnosis. Radiology 36; 57, 1941. 



From the Cvtjr- Hospital. The Hague. Holland. 


Tcclmique of the Billroth 1— Schoemalcer 
Gastrectomy. 

By 

Dr. J. TEN KATE, 

formerly first assistant of Dr. ?cnor.M.Mvr.i!. 


Historical. 

It is now a good sixty years ago that Bhaboth resected for the 
first time with success a gastric carcinoma (January 20, 1881), 
It is true that Pean (1879) and E\’DY(nEn (1880) already per- 
formed the same operation, but both patients died soon after- 
wards, While Peak and Rydygier anastomosed tlic duodemnn 
to the gastric stump at the greater curvature, Bieeroth joined 
it at first at the lesser curvature. Later on he followed the c.xamplo 
of Peak and Rydygier and so by the Billrotli I mctliod is 
generally understood this manner, whercb)’^ the duodenum is 
anastomosed to the gastric stninp near the greater curvature, 
whereas the part at the le.sser curvature is closed. 

This method of operating soon proved to have certain risks. 
A large resection was not Avithout danger according to tlie tension 
on the sutures. This risk was greatest at the point where three 
sutures met and so a fatal course Avas rejieatedly seen as the rc.sult 
of a perforation at this notorious "fatal suture angle” {Jammer- 
ccke — corner of sorroAV, calaraitycorner, as Bieerotu called it). 

The method given by Bieerotu in 1885, the socallcd Billroth 11, 
had several advantages to the first mentioned. Without danger of 
tension a large gastrectomy could be performed, whereas the fatal 
suture angle could be totally avoided. 

11 — Ada cliir. S'iandinav. Vol.XG. 
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Therefore, it is easily imderstood that the Billroth I gastrectomy 
soon was given up (also at the instigation of Billeoth himself) 
and the Billroth II was nearly exclusively practised. The ohjec- 
tions to the Billroth I, however, were only technical; so it was to 
be expected that finally these risks were to be anticipated by im- 
proved technique. 

That it has still lasted so long before surgeons dared again 
perform the Billroth I gastrectomy, is according to W. j\Iayo 
to be declared by the great influence the word of Billeoth had 
on the world of surgeons in the follo'wing decennia. In, 1923 he 
(Mayo) wrote; 

“Surgeons of this generation have been very largely influenced by 
the experience of the master surgeon Billroth and the prejudices of 
his time have extended to the present so that the whole force of surgical 
experience has been to avoid the reunion of the gastric stump to the 
duodenum. Schoemaker was the first to free himself entirely from the 
Billroth prejudice. He recognized fully that the fatal suture angle 
did not occur under modern technique, and showed that the extensive 
removal of the lesser curvature of the stomach with sufficient of the 
pyloric end to accomplish the purpose of the operation would, in a 
considerable percentage of cases, enable union between the cut end of 
the stomach and the duodenum.” 

In his tliesis “On the technique of intestinal sutures” (1896), 
Schoemaker concluded from animal experiments that the simplest 
method, namely the end to end junction, gave the best results. 
The mortality of his animals increased with the end to side and 
side to side anastomoses. Also at the union of intestines with 
unequal lumens the end to end junction was to be preferred; the 
wnder stoma "was partly closed and then connected with the other. 

According to these experiments Schoemaker considered the 
end to end anastomose as entirely safe, also with resection of the 
stomach. He had no fear of the fatal suture angle, for his experience 
with the end to end union of bowels of unequal diameter had 
convinced him that with a good technique this was without any 
risk. Though a careful technique could avoid the danger of leak- 
age at the fatal suture angle, the second objection to the Billroth 1 
remained undiminished, namely the danger of too much tension 
of the sutures with large gastrectomies. This changed when in 
1911 Schoemaker described the curviform incision of the stomach. 
A lengthened tubular gastric stump is thus performed by which 
it is possible to do even subtotal gastrectomies without the least 
tension and with facility. In literature this method is often called 
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the Schmieden “staircase resection’’; to us it seems more correct 
to speak of the modification of the Billroth I after Schoeimaker, 
because von Schjiiedbn published his method for the first time 
in 1922, so eleven years later than Schoemaker. 

principle of Shoemaker Gastrectomy (fig. 1). 

With this method resection is performed of the antrum, a 
great part of the lesser curvature and the beginning of the duo- 
denum, whereas a tube is formed from the part of the stomach 
near the greater curvature. 

This method has several advantages. 

1. It is radical, yet most economical with healthy gastric wall. 

It is well known, that the lesser curvature is the site of many 

pathological affections. The carcinoma as well as the ulcer prefer 
to develop in this place and often extend far to the cardia. The 
mucous membrane of the antrum, which according to many 
surgeons ought to be entirely taken away with every gastrectomy, 
is found high at the lesser curvature, whereas along the greater 
curvature it does not extend so far from the pylorus. 

The Schoemaker gastrectomy, which removes the region where 
antral mucous membrane, ulcera or carcinomata are found, and 
on the other hand leaves as much as possible of the normal gastric 
wall at the greater curvature, can therefore be characterized as a 
radical and at the same time sparing method. 

2. The remaining gastric tube is always long enough to he united 
to the duodemm without any tension. 

From fig. 1 b it is evident that the distance A — B is certainly not 
smaller than the straight distance from a to the duodenum. The 
gastric tube passes namely straight from the foramen oesophageum 
diaphragmatis to the duodenum and this distance is rather short, 
anyhow shorter than the length of the gastric tube when it is 
stretched. We have sometimes measured this distance on a cada- 
ver and found values varying from 8 — 12 cM. 

The blade of the Schoemaker clamp is long 11 cM. and so the 
distance A— B too; as therefore the distance A—B is as long as the 
rectilinear distance from oesophagus to the duodenum, it is to 
be understood that Schoemaker with many hundreds of even 
subtotal resections never saw great tension on the sutures. 
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Fig. 3. Roentgenological image of the same stomach ns in fig\n’c 2. The ocsoj)!!- 
agus, gastric tube and dnodcmim form a continuous tube. 

In Ms first description Schoemaker comiminicated a case, 
wliereby the resection extended as far as 1 cM. from the cardia 
and a gastric tube of 7(!) cM. could be sutured to tbe duodenum 
witliout tension. After resection of a large sarcoma tre could onl}’’ 
save a gastric tube of a thumb's length; nevertheless it could be 
sutured to the duodenum without difficulty. The diameter of this 
tube was the same as that of the oesophagus and duodenum 
(fig. 2, 3). 

Our oivn experience is that no gastrecioniy can he made so large 
that a Billroth I should no more be possible! 

At the end of his description, Schoemaker remarked that he 
thought this technique so easy, that he came to apply this method, 
which at first he only performed with very large resections, with 
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evenj gastrectomy. It had namely definite advantages to the Bill- 
roth n, as the shorter duration (the duodenum need not to be 
closed), the facility with which the reestablishment of the gastroin- 
testinal continuity could be secured (by the lengthening of the 
gastric stump) and the restoring of the natural continuity which 
especially from physiological standpoint cannot be estimated high 
enough. 

In the beginning the curviform incision was made between two 
curved clamps if there was room enough available above the resec- 
tion line. If the resection was so large, that proximal of it a clamp 
could no more be applied, the stomach was pulled down energeti- 
cally and only a clamp put distal from the resection line. After 
having made a small incision at the lesser curvature, the gap in 
the upper part of the stomach was immediately sutured; by the 
traction there was hardly any leakage from this part. Step by 
step a same curved incision was now made and at last the first 
suture line was inverted by a second continuous suture. In 1921 
ScHOEMAKER made the curviform twobladed stomach clamp, 
inspired by the Martel clamp, which served for the closing of the 
stomach with the Billroth II (fig. 4). The gastrectomy after this 
method has been performed by Schoemaker and his assistants in 
thousands of cases and has proved to be without any risks. From 
150 own Billroth I gastrectomies for ulcer, we lost 4 patients, so 
a mortality of 2.7 % (three times a pulmonary complication; 
in one case peritonitis after resection of a great perforated ulcer at 
the lesser curvature on a psychotic patient — at autopsy the suture 
line was good — ). 

Schoemaker himself never saw a perforation of the suture-line. 
The performing of a good Billroth I gastrectomy, however, re- 
quires a subtile and exact technique and as Schoemaker never 
described his technique in detail, will in the following be tried to 
describe the technique into the smallest details, mindful of the 
word of Michel Angelo: "Trifles make perfection and perfection 
is no trifle,” 

The improvement of abdominal surgery is strikingly character- 
ized by Balfour with the following words, dedicated to the Bill- 
roth I gastrectomy: 

"Ko better example can be found of the advances which have 
taken place in operations on the stomach and duodenum than the 
history of this operation, which entailed a prohibitive risk, not 
because it was wrong in principle, but because of technical faults 
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in its performance too frequently responsible for death of the 
patient. The development of better understanding of the prin- 
ciples of anastomosis, particularly more exact knowledge of the 
type of case in which the operation should be attempted, have 
made this operation as safe as any other method of resection in those 
cases in which it is warranted.^' 

Descripton of the Shoemaker Stomach Clamp (fig. 4). 

In 1921 ScHOEMAKER gave the following description: 

“The clamp must serve two purposes: first, it must grasp the stomach 
so tightly that the stomach cannot slip when I cut it flush with the 
clamp; second, the clamp must be so made that it will expose a strip 
of serosa, which I can suture before I remove the instrument. Therefore, 
the clamp must be heavy and strong and it must be in two parts.” 

As regards the first purpose, the objection to most stomach 
clamps is that with strong pressure the legs at the lesser curvature 
give way, by which the stomach can slip from the clamp. That this 
can cause much worry and trouble, is sufficiently known. 

The ScHOEMAKER damp is so constructed that the strongest 
pressure is not exercised at the greater curvature, but in the 
middle of the clamp so that slipping of the stomach is im- 
possible. 

As appears from the picture (fig. 4), the clamp consists of twm 
parts: an outer and an inner blade. After the clamp has been put 
on the stomach and the distal part of the stomach has been cut 
close along the clamp, the outer clamp is removed; the inner clamp 
now exposes a small strip of seromuscularis by which the first 
suture is made much easier and an aseptic course is guaranteed 
(fig. 7). 

The outer as well as the inner clamp consists of a blade and a 
handle. Whereas blade and handle of the former models formed 
a right angle, the new model has an angle of 135°, by which mani- 
pulating in the abdomen is made easier. Both blades have a slight 
longitudinal concavity, which is necessary for the curviform inci- 
sion of the stomach. The blade of the inner clamp shows more- 
over in transversal direction an upwards slightly convex curve, 
by which the passing of the needle through the strip of seroniuscu- 
laris becomes easier than would be the case if this blade was a 
dead level. 

The length of the clamp blade amounts to 11 cM. 
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Besides tlie big stomacli clamp the well known non-crusliing 
intestinal-clamps of Schoemaker are nsed with this operation. 
Also with a resection after Billroth II we use as a rule the clamp 
of ScH OEM AKER. Many surgeons, who never do a Billroth I gastrec- 
tomy, but always a Billroth II, use also the Schoejiaker clamp. 
"With this instrument one can always resect without any diffi- 



Fig. 4. Tlic Sc)»oeinaker gastric clamp. 

culty high on the lesser curvature, while the newly formed gastric 
tube can easity be united to the jejunum (resectio ralis inferior). 
Especially with subtotal gastrectomies this method has many 
advantages, because the relatively long gastric tube makes it 
])ossible to perform the anastomose at the level of the abdominal 
wound. With the Polya method a subtotal gastrectomy is much 
more difficult because the anastomose has to be performed deep 
below the left costal arch. 
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PcrforniJiiicG of the Oporatioii. 

Position of the patient. 

At present most operating tables are built in tins ^yay that mith 
a laparotomy in tlier upper abdomen the patient lies horizontally, 
while with a separate serew the lumbar region can be turned up. 
The operating table designed by Schoemaker made it possible 
to bring the whole patient in hyperextension, nearly as complete 
as is used with resposition of vertebral fractures. The advantage of 
this position is that stomach and biliary ducts are exposed splen- 
didly; for patients, who are operated upon with local anaesthesia, 
this position however is fatiguing in the long run. 

Harold Dodd, who attended some gastric operations in our 
clinic, •wrote about this position of the patient as follows: 

“The position of the patient on the table was a reversed Trendelen- 
burg — that is half sitting up — and this was a considerable advantage 
in handling the stomach and liver; I certainly satv more gastrohepatic 
omentum and liver than in my oivn operations.” 

Anesthesy. 

One hour before the operation a hypodermic injection of 5 mgr. 
morphine, ^4 scopolamine and ^4 atropine is given. 
Besides, a fixed quantity of rectidon, varying to age, sex and 
weight, is given by the rectum. After this the patient falls quietly 
asleep on his bed so that he is unconscious of the transport to the 
operating theatre. In normal cases ether narcosis is now ad- 
ministered. With elderly patients and also with present chronical 
bronchitis nitrous oxide was given now and then. With bad general 
condition, local anaesthesia was applied, of late years in combina- 
tion with evipan intravenous. 

Incision. 

As a rule, the abdomen is opened by a median, incision from 
the processus xyphoideus to the umbilicus. With patients with 
a pycnic constitution (broad thoraxaperture) and with strong 
adipositas, the abdomen is opened, when it concerns a duodenal 
ulcer, by an oblique incision in the right part of the upper abdomen 
(along the costal arch) which continues to the left costal arch, be- 
cause the experience learns that ulcers of the duodenum are often 
to be reached with great difficulty from a median incision with 
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"Witli ulcers near the cardia an oblique incision along the left 
costal arch was made now and then. 

Exjyloration. 

After the opening of the abdomen follows the exploration of the 
viscera. 

It should be pointed out emphatically that a clearly visible 
ulcer may not be a reason to give up further exploration. On the 
contrary, also nith positive find this is certainly necessary. Not 
only that next to an ulcer of the duodenum or pylorus another 
ulcer high at the lesser curvature repeatedly can be found, but also 
a combination of ulcer and galbladder disease is not seldom. With 
700 operated duodenal ulcers Rivers and Mason found 118 times 
an affection of the gallbladder (16.3 %) and with 435 ulcers of 
the stomach the same in 7.8 %. With women this percentage was 
yet higher, namely 27 % with duodenal ulcers and 13.3 % with 
gastric ulcers (according to Alvarez). 

A disagreeable event showed us the importance of exact ex- 
ploration. A female patient, with ■whom a gastrectomy had been 
performed for ulcer of the duodenum, continued to have attacks 
of serious pain. After some months laparotomy was performed in 
an other clinic; the stomach was quite well, but the gallbladder 
contained stones. After cholecystectomy she had no more com- 
plaints. 

The mobilizalion of the stomach. 

When a lesion is found which ought to be resected, then the next 
2>hase is the mobilizing of that part of the stomach, which will he 
removed. As a rule this is done in a specific order. The mobiliza- 
tion begins halfway the gi'eater curvature and goes from there to 
the pylorus; then the duodenum is freed on all sides and not 
before the duodenum has been cut, the gastrohepatic omentum 
is separated from the lesser curvature. 

The mobilization of the stomach at the greater curvature begins 
on the spot, where the gastrocolic omentum becomes very thin 
and where the number of bloodvessels that run to the stomach, 
decreases suddenly. This is the spot, rvhere according to DsMELlies 
the border between the antrum and the fundus. The principal 
thing in freeing the greater curvature, is carefully avoiding to 
ligate and cut part of the mesocolon. Especially when the gas- 
trocolic omentum lies close to the mesocolon (by slight adhesions), 
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we easily fall in tliis mistake and so we find in literature some 
cases where the arteria colica media was ligated and it some- 
times was necessary to perform a resection of the colon. To avoid 
this complication the best thing is to ligate the gastrocolic omen- 
tum close to the stomach (between the greater curvature and the 
gastroepiploic artery) and to open at once the omental bursa 
(lesser peritoneal cavity) widely. 


The mobilization of the duodenum. 

This part of the gastrectomy, which as a rule with a gastric 
ulcer or cancer can be performed without any difficulty, may 
cause a lot of trouble when a duodenal ulcer penetrates into the 
pancreas. Clairmont has justly pointed out that in freeing the 
duodenum, we have to keep close to the wall in order to avoid 
damage of pancreatic tissue by which next to other dangers very 
annoying hemorrhages may occur. There ate many small blood- 
vessels between the capsule of the pancreas and the posterior wall 
of the duodenum each of which has to be ligated separately; mass 
ligatures are not allowed. This ought to be done very carefully, 
lest we take away the serosa of the wall of the intestine. Little 
ruptures of serosa form no objection to a Billroth I anastomose; 
several times we have closed small serosa lesions at the posterior 
wall and performed the resection after Billroth I without ever 
having seen any drawback. If very tight adhesions are found on 
one spot, it is sometimes necessary to cut them sharply; if we keep 
close to the duodenum, the fibrous tissue hardly bleeds. As soon 
as the ulcer has been passed, at once the freeing becomes much 
easier and the posterior wall can be loosened far enough to make 
an end to end anastomose. 


With a duodenal ulcer, loUcli 'penetrates into the pancreas, the 
freeing of the posterior wall asks much time, patience and especi- 
ally a gentle hand. Technically, it is yet nearly always possible to 
get beyond the ulcer and to free enough of the posterior wall to 
allow a Billroth I anastomose, according to the experience of 
surgeons of great technical skill, as >Schoemaker, Exalto etc 
This does not mean however, that we will generally recommend 
this method with deep penetrating ulcers. The technique is 
name y o ten very difficult and the indication to this method is 
closdy connected with the experience and skill of the surgeon. 

n ulcers the posterior wall is mobilized, 

he ulcer mil open at a certain moment and bile will escape. This 
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is -without any consequence, but may present the clanger that -n-ith 
traction on the stomach the opening in the frail, infiltrated duo- 
denal wall tears more and more. In this cases Schoemakek cut 
the duodenum through the ulcer whereafter the stomach Avas 
folded back to the left. On the posterior Avail of the duodenum 
4 silk threads AA^ere placed as traction sutures to pull at them 
gently (fig. 9). The forefinger of the left hand aa'us put in the duo- 
denum after Avhich guided by this finger the jjosterior wall Avas 
freed sharply. With the finger in "the duodenum Ave can feel A^ery 
Avell, AA’here we can cut without damaging the posterior surface. 
After haAung done this over a certain distance, the infiltration as 
a rule soon decreased and again and again it was surprising to see 
hoAv Ave found after this troublesome process healthy duodenal 
wall, Avhich made a Billroth I possible Avithout any difficulty. 

Duval describes that Avith penetrating ulcers, the duodenum 
beyond the ulcer can often be freed at first; a tunnel is made thus 
and through this a blunt instrument can be brought behind the 
duodenum. Once the ulcer is isolated like this, the callous mass 
can be cut sharply. Sometimes aa^ have been able to mobilize 
the posterior wall rather easily in this way, but it remains a draAA*- 
back that in making this tunnel we are to go it blind, so that 
hemorrhages and injuries of the wall of the duodenum cannot 
ahvays be aAmided. 

We conclude that the mobilizing of the posterior duodenal Avail 
is nearly ahvays possible, at least with sldlled surgeons, but that 
the difficulties can be so many that in certain cases of penetrating 
ulcers a less skilled hand aauII do A\use for his patient's sake to ab- 
stain from it and choose a less radical way. Besides, just in these 
cases the duodenal Avail is vmry infiltrated and .inflamed whereby 
according to our research the chance of recurring ulcers increases. 

Jlobilization of the descendent part of the duodenum after 
Kociiee is never necessary AA-ith the Schoemakek resection tech- 
nique, because the stomach ahvaj's can be brought to the duode- 
num Avithout difficulty. When the posterior duodenal surface has 
been freed sufficiently, a non crushing colon clami) of Sc}iOE- 
maker is put on the duodenum and the intestine cut along tliis. 
To prcA'ent slipping, of the intestine from this clamp, Ave have a 
small strip protrude from the clamp and this is not cut aAvay 
before the posterior serosa suture is knotted and the clamp to be 
removed, xlccording to v. Haberer an ulcer of the posterior wall 
gives not always alterations of tne serosa and is not ahvays Ausible 
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in freeing To be quite sure that an ulcer will not persist unper- 
eived ty whici a "false recurrence” should occur, he acWs 
atays to open the anterior duodenal wall at tost to examme the 
mucous membrane from the inside and not until then to put on 
a clamp. Indeed we once discovered an ulcer at the posterior wa 1. 
which before had not been noticed, after the opening of the 
duodenum. At tbe anterior side of the duodenum ]ust beyond t he 
pylorus was a scar of an ulcer, the posterior wall could easily be 
freed and did not show the least alteration. After opening tie 
duodenum, we found an ulcer jus)- on the spot where the pancreas 
began, so that we had to give up a Billroth I resection. A second 
identical case has been seen lately. 


The mobilization of the lesser curvature. 

Many years ago (1910) Schoemaker described that the lesser 
curvature can be freed most easily by first cutting the duodenum. 
Yet up till now, we often see surgeons, who begin a gastrectomy 
with freeing the lesser curvature. The drawback is, especiallj’’ if 
there are adhesions in this region, that we may cause hemorrhages, 
which are not easily to he mastered. This becomes quite different 
if we first cut the duodenum. (Then the stomach can be folded back 
to the left, so that ligature of the arteria gastrica sinistra offers 
no more difficulties, because the gastiohepatic omentum can be 
stretched easily. (Die Gefasse der kleinen Kurvatur bieten sich 
von selbst zur Ligatur an. Schoemaker, 1911.) Above the corner 
of the stomach the lesser curvature is taken between thumb and 


forefinger of the left hand, the forefinger along the posterior side 
and the thumb along the front. In this way we can exactly fix 
the border between the stomach and the gastrohepatic omentum. 
An aneurysm needle is then put in on this spot and the whole 
gastrohepatic omentum tightly ligated. For safety’s sake a double 
ligature is usually laid because by slipping of a single ligature the 
stump of the left gastric artery can withdraw till near the cardia 
and give serious hemorrhages. It is a matter of course that with 
gastric ulcers which penetrate into the pancreas, the ulcer should 
irst be freed from the pancreas, before the lesser curvature can be 
mobilized. Here too it is advantageous first to have cut the 
uodenum To free the ulcer from the pancreas the stomach is 
Ided back far to the left whereafter the index of the right hand 

the nf becomes rather eafy to free 

fte ulcer clarp- or bluntly from the pancreae, whereby otoourse 
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the ulcer v-ili open. The floor of the ulcer is desinfected witli 
jodine tincture. It is a matter of fact that the freeing of a pene- 
trating gastric ulcer is much easier than, that of a penetrating 
duodenal ulcer. 

Tha application of the stomach clamp. 

When the lesser as well as the greater curvature are sufficiently 
mobilized, the big Schoemaker clamp has to be put on the 



Fig. 5. The mobilization of the pos- 
terior duodenal mall ivith firm adtie- 
sions betmoen the duodenum and the 
pancreas. Tlie left index finger is put 
into the duodenum; thus, one can 
exactly feel uith sliarp freeing mlierc 
you can cut without damaging the 
posterior duodenal wall. 


Fig. 0. The Schoemaker clamp is 
placed on the stomach, the tip projects 
a little across the lesser curvature. A 
little colon clamp readies from the 
great curvature to tlie inferior side of 
the outer blade. 


stomach. From several communications I Icnew that this may give 
difficulties to them, who have not learned to manipulate this in- 
strument. Therefore, we will describe this in details. The applica- 
tion of the clamp is always done by the assistant, because this instru- 
ment can be applied easiest from the left. While the surgeon 
stretches the stomach between both hands, the assistant slips the 
wide opened clamp from the greater curvature so far across the 
stomach that the tip projects a little beyond the lesser curvature. 
The blade lies then with its concave side to the right in accordance 
with the line A — from fig. lb). In applying the clamp we have 
to take care that b is about 5 cM. from the greater curvature. 
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When the clamp is in the desired position, the assistant keeps it 
thus with his one hand and turns the screw of the outer blade 
tightly on with the other. Then, the screw of the inner clamp is 
fastened likewise, so that the stomach is now grasped tightly. 
Finally a Schoemakee colon clamp is placed from the greater 
curvature to the part B— C of fig. 1 b), so that the tip of this 
clamp reaches to the inferior side of the outer blade (fig. 6). Now 
a non crushing curved clamp is put to the antrum, a gauze is 
laid below the part that is to be resected, after which the stomach 
is cut close to the clamp. A small strip of gastric wall is left along 
the little clamp, just as with the duodenum to prevent premature 
slipping. 



Fig. 7. The outer clamp has been Fig. 8. Tlie inner clamp is removed 

removed; the strip serosa, protruding and a second silk thread is sutured 
from the inner blade, is sutured with continuously across the first. The upper 
a continuous catgut thread. knot of the catgut thread is pulled down 

and buried beneath the second thread. 

The 'performance of a new lesser curvature. 

After resection of the distal part of the stomach, the outer 
clamp has to be removed, which is done by completely loosening 
the screw. The spring of the handle makes the blades give way 
widely, so that the clamp can be removed easily (fig. 7). Only the 
inner clamp is then fixed to the gastric clamp; it exposes a serosal 
strip, which is sutured continuously with catgut (fig. 7), Now the 
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inner clamp is taken away and a continnous silk suture made 
across the first. Tlie upper point of the first suture line is pulled 
don-n and buried beneatli the second, b}' which a leakage on this 
])oint is totally avoided (fig. 8). So the mucous membrane of the 
stomach is not sutured with this method but crushed by the 
lieavy clamp. We sometimes had the opportunity to examine the 
iJi.'^ide of the stomach at necropsy; each time we were surprised 
i)y the ideal manner in which the non sutured mucosa edges lay 
together and by the total absence of necrotic parts. 

Kulexkampff found fi — 10 days after gastrectomy with suture 
of the mucosa next to places, wliich showed a good healing, 
others, wliere the edges gave way and were covered with a nasty, 
necrotic mass. Had on the other hand, the mucous membrane not 
been sutured but crushed, then after as many days the place where 
tlie edges had been laid together, was hardly to be found and in 
any case well healed and quite smooth. 

Now we have a gastric stump, which has partly been closed in 
two layers (the new lesser curvature) while the part near the grea- 
ter curvature, which will be used for the anastomose, is closed by 
a small clamp (fig. 7). 

The fcrformance of the anastomose. 

This is an important step of the operation. On the one side care 
has to be taken that healthy serosa is brought together to prevent 
leakage especially at the socalled fatal suture angle; on the other 
hand, we have to be on our guard not to invaginate the serosa 
too much by which stenose is promoted. 

Several writers (v. Habereb, Budde) advise emphatically to 
use interrupted sutures for the anastomose, because a continuous 
suture offers more danger of stenose. In connection with this it is 
not without importance that Schoemaker, who as a rule performed 
a continuous suture up till 1928, sometimes saw a stenose early 
after the operation in the years before 1928, whereas later on, 
when on the recommendation of v. Habereb, he only laid inter- 
riqded sutures, this occurred no more. 

While the assistant brings the two small clamps close together 
and exposes the posterior surface of the duodenum and the 
stomach (fig. 9), the operator places first of all a suture at the 
angles of the lesser and greater curvature through the serosa of 
the stomach and duodenum. These silk threads arc not yet tied 
but held together in a hemostat. Then the posterior serosa suture 
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Fig. 9. The posterior serosa suture con- 
sists of interrupted sutures, close, to the 
small clamps. All sutures are laid first 
before knotting and fixed in a liemostat. 



Fig. 10. The anterior three lajmr 
suture is made after the method of 
Mikulicz by which an ideal inveision is 
obtained. The thread is passed at the 
stomach from the inside to the out- 
side and at the duodenum from the 
outside to the inside. Thus the knots 
come on the inner side. 


is made Tvitli 6 — 8 silk threads, which also are fixed in a liemostat 
to be tied not until all threads are laid. These serosa sutures are 
inserted close to the clamps so that the knot is not more than half 
a centimeter from the edge of the clamp. When all threads have 
been laid, the sutures at the posterior side are tied first and last 
those at the corners (if the gastric stoma is much wider than the 
duodenum, a good adaptation is yet to be got if 'after the ^ying 
of the posterior sutures the clamp of the stomach is removed before 
the corner threads are tied). 

The sutures at the posterior side are not cut off but held together 
in a hemostat, while both corner sutures are each fixed likewise. 

ScHOEMAKER immediately cut off the posterior sutures, but 
it is easier not to do this, because with them we can lift up the 
anastomose a little, whereby the posterior three layer suture is 
much facilitated, especially if the duodenum lies deeply. 

Before passing on to the posterior three layer suture, the small 
strip of the stomach, resp. the duodenum, which still protrudes 
from the clamp, is cut off, whereafter the clamps are removed. 
With a double sucking tube which does not adhere to the wall, 
the stomach is emptied by which vomiting immediately after the 
operation can almost certainly be prevented. A non crushing 
clamp can now be put higher on the gastric stump, but if the 
stomach is quite empty, this is not necessary. 

12 — Acta cliir. Svandvuav. Tol-XC. 
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The duodenum is now inspected from the inside to be sure, 
that no ulcer further on is missed and thus to prevent a false 
recurrence. 

While the assistant pulls up the posterior serosa threads, the 
operator inserts interrupted catgut sutures through all layers of 
the gastric and duodenal wall, which are immediately tied. As 
this suture advances, the posterior serosa threads are successively 
cut off one by one. Finally all catgut threads are cut off except 



I'lg. 11, A nice tluodenni bulb after a Billroth I gasticctoniy. 

the two corner threads. The anterior wall is now sutured in the 
.‘^ame way. Here also, not too much should be inverted, half a 
Ci\r. will do. The threads are laid according the suture method 
after v. i\IiKUEicz (fig. 10), whereby all the knots come at the inner 
side and the wall is automatically iirvertcd. This does mean that 
seen from the inside, the anterior wall is sutured in the same man- 
ner ns the posterior wall. The thread is inserted at the stomach 
from the inside to the outside and at the duodenum from the 
outside to the inside. Usually was worked from the lesser to the 
greater curvature. The thread is tied and not cut off; during the 
knotting of the next thread, the first is pulled horizontally along 
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the anastomose by Avbich an ideal inversion is obtained. Then the 
first thread is cut off and so on. With the last suture it was not 
always possible to lay the knot inward, so that this one was often 
placed at the outside. 

"When the anastomose was thus entirely closed, the operator 
and his assistant changed gloves, clean towels were laid around 
the wound, whereafter with clean instruments an anterior inter- 
rupted serosasuture was placed. 

Most important is here the care of the point, where the three 
sutures meet, the notorious fatal suture angle. By help of the cor- 
ner thread of the posterior serosa suture, the stomach is pulled 
up a little, after which a suture is inserted, which takes successi- 
vely the anterior and posterior wall of the new lesser curvature 
and the duodenum. Thus this point is completely covered by good 
serosa layers and the surgeons night's rest is no longer imperiled. 

Monihan called this last suture namely “the slumber stitch”. 
ScHOEMAKER however, convinced that also without this extra 
suture, no danger was threatening, spoke of the “neurasthenic 
suture”. But in surgery there is no harm in a little neurastheny; we 
may not forget that the life of a patient may literally hang by 
“one thread”. 

If the duodenum was somewhat narrow, we several times 
successfully sutured the anastomose after Noetzel. In principle 
this comes to this that the serosasutures, which are usually made 
after Lembert, at the gastric side are performed after Czerny 
and only at the duodenum after Lembert, With the second suture 
only the mucous membrane of the stomach is sutured to the whole 
duodenal wall. So the seromuscularis of the stomach is not inver- 
ted, but sutured like a cuff across the anastomose to the serosa 
of the duodenum. As the thicker part of the stomach wall, the 
seromuscularis is not inverted with this, the lumen of the anasto- 
mose is less narrowed than with the usual method. When the 
great clamp has been applied to the stomach, a transverse incision 
is made through the serous coat at the anterior and posterior side 
of the stomach, according to the line B — C (fig. 1 h) and deepened to 
the mucosa. The two cut surfaces of the seromuscularis are gently 
pushed away from the mucosa by means of blunt dissection, 
after which a little colon clamp is put on the mucosa (fig. 12) and 
the distal part of the stomach resected along the clamps. Inter- 
rupted sutures are now inserted through the posterior margin of 
the gastric seromuscularis according to Czerny and through the 
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Czkhny) to the duodenal 
wnll (nfter Lkmijeut); tlie 
knots are tied. 

duodenal serosa according to Lembert (fig. 13). These sutures 
need not to be inserted close to the duodenal clamp as in the normal 
method to avoid stenose; on the contrary, to assure a broad 
opposition of the surfaces, it is to be recommended to insert the 
duodenal threads at some distance from the clamp. All layers of 
the duodenunr are now sutured with catgut to the cut edge of the 
gastric mucosa, first in the region of the posterior (fig. 14), then 
of the anterior wall. Finally, the anterior seromuscular flap is 
attacked by sutures applied at its edges (Czerxy) to the anterior 
wall of the duodenum (Lejibert), (fig. 15). With this method it 
is possible to make a wide stoma, even when the duodenum is so 
narrow, that a finger is hardly admitted. Also with a duodenum 
that is but moderately narrowed, we have several times sutured 
onJij the nvtcrior wall in tliis way, always with good results. The 
postoperative course was always undisturbed and also with the 
Roentgenological examination which was performed about twenty 
days after the operation before the dismissal of the patient, noth- 
ing abnormal could be found. The time of evacuation was quite 
normal. 

With this technique we several times made a good anastomose 
in cases, where otherwise we had no more been able to perform a 
Billroth I for fear of stenose. 

When the anastomose is completed, the width is still once 
controlled; the stoma is wide enough if the thumb can freely pass. 
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Fig. 14. A second suture with catgut 
unites tlie gastric mucosa with tlic 
whole duodenal wall. 


Fig. I.'). The anterior seromuscular 
laj’er is sutured ns a cuff across the 
anterior wall of the duodenum. 


After a last inspection of the operative field, the abdomen is 
closed in three layers. 

The postoperative course is usually undisturbed; vomiting after 
the operation is only seldom seen. 

After 49 Billroth I gastrectomies, we saw only 7 times vomiting 
after operation; in 2 cases it was necessary to apply a gastric tube. 

We have not made it a rule to use a transnasal gastric tube 
after every gastrectomy; often, it is very disagreeable to the patient 
and usually it is quite superfluous. Sometimes it is not wholly 
without danger; lately, Iglauer and Molt described necrose of 
the laryngeal wall after some days of gastric tubage. 

A same opinion is brought forth by D. Cheever, when he writes: 
"I observe the almost routine use of blood transfusions and paren- 
teral fluids as a result of the studies on water balance and serum 
protein ratios, the employment of the transnasal gastric and duo- 
denal siphonage and intestinal balloons. These measures are occa- 
sionally life saving, often beneficial, but frequently unnecessary, 
since nature provides a wide margin of safety to adjust deviations 
from the normal, and a patient may suffer more discomfort and 
annoyance than benefit. 

With the Eoentgenological examination three weeks after 
the operation a normal, little accelerated evacuation of the sto- 
mach was usually found; in many cases a nice duodenal cap had 
been formed (fig. 16). 

The physiological function of the stomach and duodenum is 
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pre.scrve(l as miicli as possible witli this method. Times that a 
surgeon was especially an anatomist, is past; modern surgery is 
going to take its bearings more and more in physiological direc- 
tion. It is therefore, that the gastrectomy after Billroth I has cer- 
tainly not only historical value; from physiological standpoint 
it is "the method of the future”. 

Summary. 

1. The gastrectomy after the first method of Billroth I is the 
most physiological method of resection. The passage through the 
duodenum, the normal reflex centre of gall and pancreatic juice 
production, is preserved so that a normal stimulation of the gi'eater 
digestive glands is guaranteed. This is especially of great value 
with large gastrectomies because with them the normal digestion 
of the stomach has entirely to be taken over by the small intestine. 

2. The gastrectomy after Billroth I is entirely safe in suitable 
cases. 

3. From 1 and 2 follows that in our opinion the socalled Bill- 
roth I normally deserves preference to the socalled Billroth II. 

4. The modification after Schoemaker is radical and at the 
same time most economical Avith healthy gastric wall. It enables 
us to perform even the largest gastrectomies without danger of 
tension at the suture and so of leakage, whereas at the other side 
it does not sacrifice needless great parts of healthy gastric wall. 

Our experience is that a gastrectomy cannot be made so large 
that a Billroth I anastomose should no more be possible. 

5. With a good technique there is no danger of stenose. 

G. Each gastric ulcer can be resected in this way. 

7. The non penetrating ulcer of the duodenum can as a rule 
be mobilized sufficiently for an end to end anastomose; with the 
penetrating duodenal ulcer with infiltrated wall, Ave had better 
giAm up the Billroth I gastrectomy Avith a Anew to possible danger 
of recurrence and instead of it perform a Billroth II (eventually 
an exclusion resection after Finsterer) or a gastroenterostomy. 

S. A gastric carcinoma, that can be resected, can nearly ahvays 
be treated after this method. (This does not refer to cases, Avhere 
total gastrectomy is performed). 

9. In cases Avhere a gastrectomy is indicated, Ave should not 
ask; Billroth I or Billroth II as a rule, but n'licn Billroth I and 
■n'hcn Billroth II ! 
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This may have objections with a view to standardizing of one's 
technique, but do not forget that the patient is most profitted 
with an individualized method of treatment. 

10. Finally, we believe that Billroth himself, if he could 
return to earth and see the progress of gastric surgery; certainly 
would perform in many cases a Billroth I gastrectomy! 


Zusammenfassung. 

1. Die Gastrektomie nach der ersten Methode von Billroth I 
stellt die physiologischste Resektionsart dar. Die Passage durch 
das Duodenum, das normale Reflexzentrum fiir die Produktion 
von Galle und Panlcreasselcret, ist beibehalten, so dass eine nor- 
inale Anregung der grossen Verdauungsdriisen gewahrleistet ist. 
Dies ist besonders bei umfangreichen Gastrektomien von grossem 
Wert, da nach denselben die normale Magenverdauung ganzlich 
voin Diinndarm ubernommen werden muss. 

2. Die Gastrektomie nach Billroth I ist in geeigneten Fallen 
durchaus ungefahrlich. 

3. Aus 1 und 2 folgt, dass unserer Ansicht nach der sog. Bill- 
roth I normalerweise vor dem sog. Billroth II den Vorzug ver- 
dient. 

4. Die ScHOEMAKER’sche Modifikation ist radikal und gleich- 
zeitig am sparsamsten mit gesunder Magenwandung. Sie gibt uns 
die Moglichkeit, selbst die umfangreichsten Gastrektomien vor- 
zunehmen, ohne die Gefahr einer Zerrung der Naht und somit 
eines Versagens derselben, und opfert andererseits nicht unnotig 
grosse Partien gesunder Magenwand. 

Unserer Brfahrung nach kann keine Gastrektomie so gross sein, 
dass es nicht moglich ware, eine Billroth I- Anastomose anzulegen. 

5. Bei guter Technik liegt keine Gefahr einer Stenose vor. 

6. Jedes Magengeschwilr kann in dieser Weise reseziert werden. 

7. Ein nicht-penetrierendes Geschwiir des Duodenums lasst sich 
zumeist so weit mobilisieren, dass eine Ende-an-Ende-Anastomose 
angelegt werden kann. Bei penetrierenden Duodenalgeschwiiren 
mit infiltrierter Wandnng tun wir king dar an, in Anbetracht der 
moglichen Gefahr eines Riickfalls auf die Gastrektomie nach Bill- 
roth I zu verzeichten und stattdessen einen Billroth II (evtl. eine 
Exklusionsresektion nach Finsterer) oder eine Gastroenterosto- 
mie anzulegen. 

8. Ein Magenkrebs, der resezierbar ist, kann fast immer nach 
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clie.';er ]\Ietlio(le angegangeii Averdeu. (Dies gilt jetlocli nicht fur 
Fiille, wo cine ioiale Gastrektoniie vorgenommen wird.) 

9. In PiUlen. wo eino Gastrektomic angezeigt ist, sollten wir 
nns nicht fragen: Billroth T odcr Billroth II als Begel, sondcrn 
wann Billroth I iind vann Billroth Hi 

Dic.s mag auf Einwiinde stossen. wcnn man darauf bodacht ist, 
Heine Technik zu standardisieren, dock darf man nicht vergessen, 
dass dem Krankcn mit einer individualiserendcn Behandlungs- 
methode am beston gedient ist. 

10. Schliesslich sind wir der Ansicht, dass Billroth selber, wenn 
er ins Leiden wiederkehren nnd die Eortschritte der Magcnchirur- 
gie sehen konnte, sicherlich in vielen Fallen eine Gastrektomic 
nach Billrotli I vornehmen wiirde. 

1) La gastrectomie selon la premiere methode de Billroth I 
est le procedd do resection le plus physiologiqnc. Le passage a 
travel's le duodenum, qui est le centre reflexogene normal pour 
la production de la bile et du sue pancreatique, est preserve, 
de sorte qu'une stimulation norraale des grandes glandes diges- 
tives est garantie. Cela est d’une valeur specialenient appreciable 
dans Ics gastrectomies larges ou e’est Tintestin grele qui doit se 
charger entierement de la digestion stomacale norinale. 

2) La gastrectomie selon Billroth I est tout a fait sure dans 
les cas approprids. 

3) II suit de ce qui est expose sous 1) et 2) que dans notre 
opinion Toperation dite de Billroth I merite normalement d’etre 
prolcree a celle de Billroth II. 

4) La modification indiquee par Schoemaker pormetune opera- 
tion radicnlc tout en etant tres econome de paroi gastrique saine. 
Elle nous rend capables d’executer les gastrectomies memo les 
plus etendues sans danger do tension au niveau des sutures ni 
tie defaut consecutif d’etancheite, et d’autre part elle evitc do 
saerifier inutilement de grandes portions de paroi gastrique saine. 

Motre e.xperience est que, nienie avec les plus vnstes gastrec- 
tomies, I’anastomose du Billroth I reste toujouis possible. 

5) Avec unc bonne technique il n’y a pas de danger de st6nose. 

()) Tout ulcere de I’estoinac pent etre resdqui le cette fa^on. 

7) L'ulcero non penetrant du duodenum pent dans la regie 

etre mobilise suffisamment jmur etablir une anastomose termino- 
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terminale; en cas d’ulcere duodenal penetrant, avec infiltration 
de la paroi, nous faisons inieux de renoncer a la gastrectoniie 
selon Billroth. I a cause du danger possible de recidive, et d’exe- 
cuter a la place un Billroth II (eventuellement une resection 
pour exclusion, selon Finsterer) ou une gastro-enterostomie. 

8) Un cancer d’estomac encore passible de la resection pent 
presque toujours etre traite par cette methode (cola ne s’appliquo 
point au cas oii Ton fait une gastrectoniie toiale). 

9) Dans les cas ou la gastrectoniie est indique la question que 
nous devons nous poser n'est pas: «Billroth I ou Billroth II ?» 
niais bien: nQuand faut-il faire un Billroth I et quand un Bill- 
roth II?» 

Cela pent provoquer des objections du point de vue de la stan- 

daTrii‘5£il.i/^'n ^ — j — T 
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Page 160, part 2, line 2: ralis shoald be oralis. 

> 161, line 2; ther should be the. 

t 161, > 6: resposition should be reposiiiou. 

, 165 ’, part 2, line 1: (1910) should be (1911). 

» 167, part 2, line d: (fig. 7) should be cancelled. 

> 168, part 3, Une 4: (%. 7) should be 

» 171, part 4, line It MONIHAN should be MOYMHAlv. 

> 172, line 9: attacked should be attached, , , ro 

, 173, line 2 from the bottom of the page: (fig. 16) should he (fig. H; 

> 176' Resume, line 8; stomacale should be gastrique. 

> 177, Literature, ALVARES should be ALVAREZ. 
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On Urinary Litlilasis in CliiUlhood. 

A Clinical Study of 71 Cases of Urinary Calculi 

in Children. 

By 

C. C. WINKEL SMITH. 


In a synopsis on niinary litliiasis in childhood (Acta chii. scand. 
Vol.XO 1944) based on a review of the literature the author 
pointed out that several aspects of the incidence, clinical features, 
prognosis, and treatment of the disease hardly can be said to have 
been finally elucidated. The following study of a clinical material 
aims at contributing further to the illustration of various aspects 
of the clinical features of urinary lithiasis in childhood, taldng 
special regard to prognosis and treatment. 

Material. 

The present material of urinary calcirli in children comprises 
a total of 71 cases collected from the various Copenhagen hospi- 
tals during the period 1929 — -1943 inclusive. The majority of the 
patients have been admitted to the 4 large pediatric departments; 
Dronning Louises Bornehospital 12 cases, Bornehospitalet Bugle- 
bakken 11 cases, the pediatric department of Bigshospitalet 12 
cases, and the pediatric department of Sundby Hospital 10 cases, 
but the material also comprises cases directly admitted to the 
various surgical departments of the Copenhagen hospitals.^ 

^ My thanks are due to the chiefs of the various departments for tlic permission 
to use the case records. 

I am also greatly indebted to Professor PLEaiiNG Moller, tlio cliief of tho 
X-ray department of Rigshospitalet, andFLEsmiHG Norgaabd, M. D., for their 
rviUin'^ness and helpfulness in reviewing X-ray films. 

14 Acta chir. Ssandimav. VoLXG. 
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The period 1929 — 1943 has been chosen on account of the fact 
that about 1929 intravenous urography was introduced as a rou- 
tine method of examination in most hospitals, so that this period 
may be said to mark a natural tlireshold between old and modern 
diagnostic procedures in diseases of the urinary tract. 

GO of the 71 cases are from Greater Copenliagen, whereas 11 
came from other parts of the conntr}^, admitted chiefly to the 
pediatric department of Rigshospitalct. The age limit is 15, mean- 
ing that in this material the demonstration of the caleuli has 
taken place before the age of 15 years. In three cases only the 
diagnosis was passed at autopsy, in all the rest in living children. 

Incidence. 

71 cases of urinar}' lithiasis in children during a period of 15 
years serve to indicate that the disease hardly can be called un- 
common in Denmark. Turthermore, it strikes one that in the 
course of 73 years (1850 — 1923) Christensen only could report 
IG cases of urinary calculi in children from Dronning Louises 
Bornehospital, whereas the present material reveals that 12 pa- 
tients suffering from the same disease have been admitted to 
the same hospital during a subsequent period of barely 15 years 
(1929—1943). 

This obviously increased number of cases may of course for a 
great part be attributed to the advent of the X-ray and the con- 
siderable development of roentgenography during recent years. 
This, however, hardly is the sole explanation, considering that 
the great majority of urinary calculi reveal a positive shadow 
on the film and thus should be fairly easily demonstrable, even 
with inadequate X-ray technique. Kretschmer found a direct 
.■shadow in 20 out of his 21 cases of lithiasis in childhood, even 5 
cystine calculi gave a shadow. Correspondingly, a positive shadow 
wa.s demonstrable in all the present cases, except one, a G-year 
old girl with a pure uric acid stone in one kidney. 

It. therefore seems reasonable to presume that there has been 
an increase in the cases of urinary lithiasis in children in Denmark. 
This increase does not, however, seem to have taken place with- 
in the period under observation (1929 — 1943). The distribution 
of the 71 cases within the period (Dig. 1). reveals that the cases 
are so comparatively evenly distributed all over the period that 
an increase cannot be considered to have taken place during this 
.space of time. 
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But another possibility is an increase before 1929 'wbicii might 
correspond to the waves of calculi which inter alia are considered 
to have been demonstrated about 1920 in Central Europe (Gross- 
mann) and in Sweden (Hellstrom). 

Sex. Age. 

Out of the 71 cases 51 were male and 20 female, showing that 
the males outnumber the females at the ratio of almost 3 — •!. 
This is in agreement with Kretschmer as well as Thomas & 
Tanner who found the ratio male-female to be about 3 — 1, and 
roughly corresponds to the proportion found in the case of adults, 
where e. g. Hellstrom found 66.4 per cent males in his mate- 
rial of 750 cases. 

Considerable clinical as well as theoretical interest attaches to 
the question of age. Fig. 2 shows the relative ages at the time 
of the diagnosis. It appears that almost 50 per cent of the stones 
were demonstrated before the age of 6, 5 already before the age 
of 12 months, and further 3 before the age of 2 years. 

On the other hand Fig. 3, showing the onset of the symptoms, 
gives a somewhat different impression, no less than 25 children 
having revealed symptoms before the age of 3 and 41 (i. e. almost 
'Is) before the age of 5, Lastly, 8 had symptoms before reaching 
12 months, and furthermore, at least 3 cases of stone, viz. 2 
coral calculi and 1 calculus demonstrated at the age of 16 months 
with extensive hydronephrosis and a minimal remainder of renal 
tissue, must be classed among stones formed before the age of 
12 months. Thus a total of 11 children have developed calculi 
in the urinary tract before reaching the age of 12 months. When 
considering that a number of the cases included in this material 
doubtless have been symptomless for a long time before the dia- 
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Fig. 2. Age of the patients at the time of diagnosis. 



Fig. .I. Age of the patients at the onset of symptoms. 


gnosis, judging from tlie appreciable size of the stones at the on- 
.set of S 3 'raptoms [one case of . a coral calculus in a lO-j'car old 
l)oy gave no .symptoms before it became infected and in another 
case 10 ureteral stones, as large as a pea, \rere demonstrated 
in a 3-year old boy {Fig. 1)] one inclines to the belief that urinary 
stone formation in childhood to a great extent dates back from 
the first .years of life. This differs from the findings of Thomas 
& TA^'I<Kn. Kuetsciimer, and Campbeel, the demonstration of 
stonc.s in their patients mostly having occurred much later (most 
frequently about the age of 7- — 8 years). But on the other hand 
Ihe first-mentioned belief is supported by a number of reports, 
tiiainlv based on autopsy inatcrial.s collected b}' Couraxs, shoeing 
that 98 cases out of 107 (91 per cent) of calculi in children v'crc 
demonstrated before the age of 2, 88 of them even before the age 
of one 3 'car. 

To .some extent the difference apparent from the above-men- 
tioned literature ^Yould seem to indicate that stone formation in 
infauev vas fatal, vhoreas stones occurring later on in childhood 
should bo of a more benign character. But the material under 
dbcussion sulxtantiatc.s ihe already advanced presumption that 
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if sufficient regard is liad to tlie duration of tlie symptoms be- 
fore tbe diagnosis as well as tbe size of tlie stones at tbe onset 
of symptoms, it will appear tbat stone formation in tbe urinary 
tract occurs considerably earlier tban clinical experience leads one 

to believe. _ _ -j n 

Besides its clinical importance, tbe question is of considerable 

tbeoretical interest, it being patent from the above that tbe for- 
mation of stones in tbe urinary tract in childhood for a great 
part takes place during infancy. This is therefore tbe period of 
tbe child’s life to be considered when trying to penetrate into 
tbe question of litbogenesis and illustrate tbe exogenous and en- 
dogenous factors which are of essential importance to tbe stone 
formation in tbe urinary tract. 


Location of tlie Calculi. 

TaWe 1. 

Distribution of stones in the urinary tract of 71 children. 


■ ■ 

Kidney 

27 

Ureter 

19 

Bladder 

1 

Urethra 

1 

Total 

48 

Both 

kidneys 

6 

Both 

ureters 

1 

Both Iddneys — 
both ureters 

1 


ICidney — ureter — ■ 
bladder 

1 

19 

Both kidneys — bladder One kidney — urethra 

1 1 

2 

Patients ^vith spontaneous passage of stones 

2 

Total 

71 


Table 1 reveals tbat 48 cases were solitary stones while no less 
than 21 patients bad stones in more tban one organ at tbe same 
time. 13 cases bad bilateral involvement (18 per cent). 9 of these 
cases directly appear from tbe above table, whereas tbe remaining 
4 are included in tbe 11 cases forming tbe group renal-ureteral 
stones and comprise one case of a stone in one kidney and in 
both ureters as well as 3 cases of stones in both kidneys and one 
ureter. 'When comparing these figures with those reported by Hell- 
STROM who only found 10 per cent simultaneous occurrence of 
stones in kidneys and ureters and bilateral involvement in 14.7 
per cent in adults, it will be seen tbat multiplicity probably is a 
more frequent phenomenon in childhood tban in adult life. 
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This is a factor of no slight clinical interest as appears inter 
alia from the fact that the material under discussion includes 
at any rate 1 and presumably 2 cases of renal stones ^vhere asso- 
ciated ureteral stones were overlooked. This complicated the post- 
operative course and called for a renewed operation. 

The proportion between stones in the upper and lower urinary 
tract is, however, a still more strildng feature of this material. 
Isolated bladder and methral stones were only encountered in 
2 cases, whereas 64 cases had stones in the upper urinary tract 
alone (Iddneys-ureters) and 3 cases stones in both upper and lower 
urinary tract simultaneously. 

A classification of the only 2 cases of spontaneously voided 
stones with the group of stones in the lower urinary tract still 
only would give 4 cases in all, i. e. 5.6 per cent are stones that 
have passed to the lower urinary tract before the diagnosis, while 
94.4 per cent are stones in the upper urinary tract alone. 

This is an item of quite astounding divergence from earlier 
reports on lithiasis in children. Taking the lack of X-ray into 
consideration, it is not surprising that a number of authors from 
the last century like v. Bojcay, Perjiaxx and Thompson cliiefly 
found bladder and urethral stones (v. Bokl.vy 1827 bladder-ure- 
thral stones out of 1836, Thompson 1028 cases exclusive bladder 
stones, and Permann 4 kidney and 20 bladder stones). But it 
seems more peculiar that Thomas & Tanner as late as 1922, 
at which time roentgenography must be said to be quite well 
advanced, find that 69 per cent of a material of 203 patients arc 
made up of bladder stones (57 per cent) and urethral stones (12 
per cent) and only 31 per cent renal or ureteral stones. In C.\Mr- 
HELUs material from 1930 the difference is less marked, only 4 
out of 30 being pure bladder stones, whereas Ivret.schmer, as 
late as 1935, found pure bladder stones in 7 out of 21 cases of 
urinary calculi. 

It is difficult to give a reason for this divergency. The most 
obvious thing would be to pro.sume that improved X-ray tech- 
nique had made it possible to establish a diagnosis in a number 
of case.s which fonncrl}' were indemonstrable. In that ca.so, how- 
ever. the bladder and urethral stones should be supplemoutcd 
instead of .substituted as in the present material, unless the 
renal and ureteral .stones were of a sixe that would permit of a 
later migration into the bladder, where they could be demon- 
strated at a later date. But it apjiears from tlic following that in 
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nearly all the oases in the material under discussion the stones 
were of such an appreciable ■ size that their chances of passing 
from kidney or ureter to the bladder have been nil or at any 
rate minimal. 

It is improbable that a greater or less number of bladder or 
urethral stones should directly have been overlooked in this 
country during the period from 1929!— 1943, considering the fact 
that according to other reports the bladder stones in question 
have been so large as to call for surgical removal, (In Thomas’ 
and Tanner’s report 81 cystotomies were performed, and all 
Ejeietschmer’s bladder stones involved either cystotomy or litho- 
lapaxy). _ _ 

The fact that the present material hardly includes any bladder 
stones cannot be explained, but as already mentioned, the results 
of earlier observers in all cases indicate that in diagnosing urinary 
calculi in children, the examiner should carefully consider the 
lower urinary tract as well. 


Spontaneous Passage of Stones. 

Stones had passed down spontaneously in 26 cases of this ma- 
terial. In 12 cases one or more stones were voided, whereupon 
the patient recovered without requiring a later operation. In the 
remaining cases stones were voided, but the lithiasis persisted. 
In most of the cases the passage of the stones was observed 
directly, but in 4 cases the spontaneous voiding was only ascer- 
tained by the fact that a formerly distinctly demonstrable shadow 
on the X-ray film had disappeared at a later sitting. In 3 of 
these cases the voiding of the stones occurred during the stay 
in hospital, without the stone having been specially searched for 
and therefore not demonstrated. This shows that a close control 
of the urine with regular daily filtering is a condition for the 
demonstration of stones, and in some cases for the passing of 
the diagnosis, if the stone has been too small to give a shadow 
on the roentgen film. It is therefore reasonable to presume that 
a number of children who in the course of time have been treated 
under vague diagnoses like abdominal colic, hematuria, etc. actu- 
ally have voided urinary calculi which never have been demon- 
strated. 

While most of the cases of spontaneous passage of stones have 
been of a purely transient character, one of the patients deserves 
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quite special interest. !From tlie age of 11 months up to 4 years 
he voided a total of 100 stones {oxalate stones) whereupon the 
stone formation ceased. After -examination at the age of 7 includ- 
ing X-ray, revealed no stones. This case proves the correctness 
of the presumption advanced from various quarters that stone 
formation in the urinary tract is characteristic of certain periods 
of life. 

Chemical Composition of the Stones. 

In 33 cases the stones have heen suhiected to chemical analysis, 
and Table 2 reveals that 31 were the so-called j^nmary aseptic 
stones, composed of calcium oxalate, urate, phosphate, whereas 
only 2 were infected. These figures indicate that urinary calculi 


TnWe 


Oim Jifatcrial (Children) 

Ciikium oxnlntc IS 

O.xnlale — plio.spliatc 5 

Uric acid — urate 5 

Calcium phosphate 3 

Infected stones 2 




Hclhtrum (adnlls) 


Oxnlato stones 

(oxalate — phosphate) 

. 03 per cent 

Uric acid — urate . , . . , 

► 5 » 

PJiosphatc 

, 5 » * 

Infected stones 

. 22 • * 


in children mostly are of the primary aseptic t}q;)e. Furthermore, 
they imply that the local element of infection at any rate only 
plays a subordinate role in urinary stone formation during child- 
hood. 

Etiology. 

Tlie space being limited and the material under discussion not 
containing positive information on the subject, I shall only briefly 
mention the etiology of urinary stones. No positive illustration 
is afforded by the anamneses which contain examination as to 
heredity, alimentation, calcium metabolism, and infectious di- 
seases. But it is peculiar to observe families of many healthy 
children, all li%-ing on the same diet and subject to the same 
heredity, including one suffering from lithiasis, so that neither 
heredity nor alimentation seem to be of essential significance. 


The Etiological Significance of Anonialic.s 
of the Urinary Tract. 

In 58 of the cases it has been possible to examine the signif- 
icance (»f the anomalies of the urinary tract in relation to stone 
fonnatifui. It appears from Table .3 how often the urinary tract 
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Fig. 12. Boy, aged 4. X-ray-dmgnosis; Right megalo- Fig. 13. The same boy, aged 7. Ureteral 

nreter. Overlooked ureteral stone in the position of the stone considerably larger. Severe hydro- 

2nd-3rd sacral segment. nephrosis 




Fig. l-l. Boy, aged 4. Multiple stones 
of botli kidneys. 


Fig. 15. The same boy, aged 12. Kuinbir 
of stones considerably increased in botli 
kidneys. Qnitc synijifomicss lor long 
periods. Not infected. 
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has. revealed sucli severe loorpliological changes that a diagnosis 
of anomaly has had to be considered, 

TaWc 8. 

Stricture in the uretero-pelvic jvinctiire ^ 

Stricture in the lower portion of the ureter - • ■ 2 

Doubtful stricture in the upper portion of the ureter 1 

Double ureter ^ 

Double kidney and double ureter anastomosing in a common ureterocele . . 1 

Hydronephrosis caused by aberrant vessels 1 

Primary megalo-ureter 1 

On the whole the material proves that anomalies in conjunc- 
tion with stone formation in the urinary tract is a rather frequent 
phenomenon, without, however, being of any great, let alone 
decisive, significance to lithogenesis in the urinary tract of child- 
ren. Out of the 68 urographed cases 15 thus revealed completely 
normal urograms, whereas 30 presented major or minor dilatations 
which must be considered to be secondary to the stone formation, 
having disappeared after the removal of the stones. The great 
importance which Hunner and other authors attach to the fre- 
quency of strictures and their great significance to stone formation 
in the urinary tract can therefore hardly he maintained. 

Even in the cases of demonstrable anomalies it is far from 
certain, whether the latter are of any etiological importance at 
all to stone formation. In the one case of double ureter tbe stone 
thus was localized on the side opposite to the anomaly and in 
another case of double ureter the stone was lodged in the Iddney, 
quite independent of the ureteral anomaly. In the 2 cases of a 
stricture in the lower portion of a ureter 'the lithiasis had been 
present for a number of years, directly localized to tbe strictured 
area, so that it seems reasonable to presume that the stricture 
was a secondary consequence of the stone and not vice versa. 

The significance of strictures as an etiological factor was very 
doubtful in these cases too. 

On the other hand, in the case of double kidney and double 
ureter anastomosing into a common ureterocele, tbe anomaly no 
doubt was of decisive significance to the stone formation. 

Case hislonj; A boy, born Jan. 9, 1930. Admitted to a nursing home 
for hematuria at the age of 3. Examination revealed nothing abnormal, 
but a later revision of the X-ray films revealed already at that time 
several calculous shadows, as large as a pea, in the pelvis minor (Fig. 7). 
At the age of 6^/0 and 8 again hematuria and albuminuria. For several 
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months lie was treated under the diagnosis of hemorrhagic nepiiritis. 
S'/s years old a urography revealed: left nrogram normal. On the right 
side there is a douide kidney and double ureter, both with extensive 
dilatations. Tn one ureter there is half a score of calculi, almost as larce 
as the kernel of a nut (Fig. 8). Urine was not infected. The stonc.s 
were removed by ureterolithotomy. 

From the age of 8 to 13 .symptomless. An after-c.xamination in con- 
nexion with the present paper (Fig. 9) surprising!}' revealed 2 apparent- 
ly independent conglomerations of stones measuring 4 x 5 and 4 x G cen- 
timetres respectively in the position of one of the dilated ureter.?. 
Roentgenological and cystoscopic examinations reveal the existence 
of a ureterocele. 

At operation the 2 conglomerations of calculi were found to consist 
of a total of 1300 — 1400 greyish yellow faceted small stones, as large 
as the head of a pin, partly filling the plum-sized ureterocele which 
projected into the bladder, partly moulding the entire lower end of 
one ureter. Both ureters were seen to anastomose into a common 
ureterocele. 

Considering that the urography showed quick, good excretion on 
the affected side and no infection, the surgeon decided on conserva- 
tive treatment, mcrcl}' removing the stones and extirpating the ure- 
terocele. 

Owing to the fact that the second ureterolithotomy only revealed 
quite small stones and none of even approximately the size of those 
removed at the first operation, it is presumably a question of a genu- 
ine recurrence. The ureterocele, therefore, no doubt has been of deci- 
sive significance to the secondary and probably also to the primat}* 
lithogcncsis in the ureter. 

In 1 case the diagnosis of primary megalo-urctcr with vsccon- 
dary stone formation must he ventilated, it being a question of 
a violent dilatation in relation to slight stone formation. But 
genetically it is of course impossible to decide which has been 
primary and which secondary, especially as no cystograpliy was 
performed with a differential diagnosis in mind. 

'j'lip experience to be derived from the present material with 
regard to the etiological importance of anomalous urinary organs 
to stone formation in the urinary tract may be summarized thus: 
'I'he forms of anomalies causing .stasis in the urinary tract may 
be conducive to stone formation, without playing a decisive part 
in urinary stone formation, many and even the predominant 
majority of urinary calculi being encountered in patients with no 
<lemonstrabIc morjiliological changes whatever. 

On the other liand the anomalies are of some clinical importance, 
))artly complicating the lithiasi.s by preventing spontaneous pas- 
.‘•'.'ige of the .'^fones, and partly by calling for a more e.xtcnsive 
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intervention, tlian planned, a matter wliicli as already mentioned 
will be dealt' with further later on. 


Symptoms. 

The symptoms of the 71 patients appear from Table 4. As 
may be seen from the above the most common symptoms were 
changes in the urine, 48 cases at some time or other ha^dng re- 
vealed gross hematuria and furthermore 7 cases having microscopic 
hematuria without macroscopic changes. Nearly as often there 
was associated pyuria and albuminuria, in 44 and 43 cases re- 
spectively, whereas only 30 patients had an infection. The sterile 
pyuria which was met with in 14 children should thus, when 
encountered, not only make one suspicious of tuberculosis, but 
also of urinary lithiasis. 

Table 4. 


Symptoms: 


Types of bacteria: 


Colic 

... 40 

Gram-negative rods 

.. G 

Gross hematuria 

... 48 

Bacillus coli 

.. 10 

Microscopic hematuria .... 

... 55 

Proteus 

.. 10 

Albuminuria 

... 43 

Staphylococci 

.. 6 

Pyuria 

... 44 



Casts in the urine 

... 3 



Infection 

... 30 



Fever 

... 31 




Finally, only 3 had casts in the urine. 

Although it is evident that changes in the urine are a frequent 
symptom of urinary calculi in children, it distinctly appears that 
almost 1/3 of the patients had no demonstrable changes in the 
urine of any land. A normal urine should therefore not be suffi- 
cient cause to drop the diagnosis, without further examination 
of the urinary tract, if pain or anamnesis indicate urinary calculi. 

Pain in the form of colicky attacks was present in 40 patients, 
i. e. only well over 50 per cent, and distributed thus, that pain 
was observed in 16 out of 32 children with renal calculi, in 15 
out of 20 with ureteral calculi, and in 9 out of 15 with combined 
renal and ureteral calculi. 

This differs from several other authors, Thomas & Tanner 
e. g. finding colic in 93 per cent of the patients with renal stones 
and in 70 — -80 per cent of those with ureteral stones, while Kret- 
schmer found pain in all his 17 patients with renal and ureteral 
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stones. The divergence perhaps is due to the fact that the present 
material consists of small children, half of them being below 3 
years, whereas the average age in Tnoji.vs’ and Takn'Er’s ma- 
terial is as much as 7 — S years, and it of course becomes more 
difficult to gain exact information the smaller the children are. 
In the case of renal calculi the pain as a rule is of a vague, per- 
sistent character with less objective e\ndence than the \’ioIcnt 
colicky 2)fiiu which is encountered especially in the case of uret- 
eral calculi. 

The character of the jjfiin experienced by these patients is 
on the whole in accordance with earlier rejrorts. It is often a 
question of vague, abdominal pain of a more or less colicky 
character which is difficult to localize accurately. In several cases 
the children had been admitted to the hospital at an earlier date 
for observation for invagination or appendicitis and discharged, 
because the urine was normal and therefore did not direct atten- 
tion towards the urinary tract, and the diagnosis was therefore 
not established. 

In the case of urethral and bladder stones which, as already 
mentioned, constitute a very small percentage of the entire ma- 
terial, the symptoms were only slightly pronounced, and the stones 
only manifested themselves by the associated infection which has 
been maintained by the presence of the stones. It is therefore 
necessary, in case of a persistent pyuria, to think of the urethra 
which easily may be the site of a stone, unnoticed even by older 
children. 

An interesting light is thrown on this question by the case history 
of a boy, born Sept. 12, 1926, case record *120/43 of Department D. 
of Rig.shosjjitalot. 

Pyuria .‘^ince the age of 4. At 12 nephrectomy for right-sided pyo- 
nejdirosis at a jnovincial hosjntal (diagnosis; ureteral stricture?). At 
the age of IG admitted to Department D of Rigshospitalet for pyuria 
which had persisted ever since the nephrectomy, in spite of energetic 
treatment several times. A stone, the size of an almond, was demon- 
strated in the urethra at the root of the penis. After simple extraction 
the ]>yuria yielded to energetic treatment in the course of a fortnight. 

For two reasons the case is of interest. In the first jdaee the demon- 
strated urethral stone no doubt has kept up a urinary infection for 
year.<. and in the second place it reveals that even a hoy of IG may 
unknowingly have a large concretion in the urethra. 

A]mrt from the.se more manifest sym])toms it has been rather 
.striking to notice how the parent.s in many cases have declared 
that the children remained at a standstill and thrived badly 
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during the illness in order suddenly to change and flourish after 

the surgical removal of the stone. 

I did not succeed in finding demonstrable signs of checked 
growth in the 4 cases where I tried to elucidate the question by 
further examination (including X-rays of bone nuclei). Neither 
were there signs of renal rachitis as described by Lucas and others 
in connexion with renal diseases of various kinds .in children. 
But all the same it is wise to presume that a urinary concretion 
in childhood does not only cause local damage to the urinary 
organs, but also indirectly has a restraining effect on the entire 
organism, leaving its detrimental marks. 


Diagnosis. 

When once the attention is directed towards the urinary tract 
the diagnostic procedures within this region, including urography, 
pyelography, cystoscopy, and cystography, are now so well ad- 
vanced that a diagnosis may be passed without special difficulty. 
Let it, however, be emphasized that nothing short of a really 
thorough examination will suffice. 

But it appears from the material that this rule has not been 
complied with in a number of cases. In these cases one has been 
content with a more symptomatic diagnosis based exclusively on 
urine findings, without a roentgenogram. Not less than 10 patients 
had thus been admitted to a hospital once before under the dia- 
gnosis of hemorrhagic nephritis and 2 twice under the same dia- 
gnosis, although the anamnesis in only one of the cases justi- 
fied the belief that there was an actual hemorrhagic nephritis, 
which presumably had arisen as a complication to preceding li- 
thiasis. 

6 patients had earlier been admitted under the diagnosis of 
pyuria, 1 under the diagnosis of pyelonephritis, 2 under the dia- 
gnosis of acute abdomen and acute appendicitis. This serves to 
urge to a thorough urologic examination in case the anamnesis 
indicates a lesion of the urinary tract, or when encountering a 
urinary disease of a. somewhat unusual course. 

■ The direct pyelography as well as urography in the case of 
children is of importance in order to obtain as accurate details 
as possible concerning the urinary tract, especially with regard 
to the question of strictures, valve formations, or other anoma- 
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lous conditions. The age limit for performing direet pyelographv 
is usually fixed at 11 — 12 months in the case of girls and 5 — G 
years in the case of boys, provided the adequate infant instruments 
arc available. 

Besides cy.stoscopy, cystography may be a helpful procedure, 
especially in the case of small children vherc cystoscopy is un- 
manageable. Cystography may afford information about the con- 
dition of the ureteral orifices and reveal the existence of pri- 
mary or secondary hydronephrosis by demonstrating the presence 
or absence of reflux. The matter is important. For if, after a 
urography, one is satisfied Avith haAung ascertained a primary 
dilatation — a mcgalo-ureter — one may OA’-erlook the possibility 
of a mechanical condition causing the dilatation, and thereby lose 
one’s chance of remoAung the actual cause of the lesion. In that 
case a cystography Avill serA'e to decide A\-hether the dilatation is 
primary or secondary. If there is no reflux there is a predominant 
probability of a secondary hydronephrosis for Avhich reason a 
further search must be made for the actual cause of the dilatation. 
2 cases of the present material serA^e to illustrate the diagnostic 
imirortance of cystogi-aphy. In the one case the erroneous diagnosis 
of primary mcgalo-ureter w'as passed despite the fact that a 
cy.stography revealed the absence of ureteral reflux. The actual 
cause of the dilatation, a large ureteral calculus, Avas not demon- 
strated until 3 years later. A rcAnsion of the roentgenograms 
rcA'ealed that the stone had been OA’’erlooked at the first exami- 
nation (Figs. 12 — 13). 

The surgical remoA-al of the stone thus Avas delayed for 3 years, 
during Asdiich time both infection and dilatation had become so 
far advanced that a post-operatiA'e treatment of the infection, 
preceded by a conscrA'atiA’e operation, aa’cs of no effect. 

In the second case too a diagnosis of ureteral calculus — me- 
galo-Aireter • — • Avas passed. Cystogiaphy Avas omitted. Had it been 
performed it Avould haA’c rcA'caled the absence of reflux, directing 
llie attention towards the ui'oteral orifice, and a ureterocele Avould 
])robably Iuiat been diagnosed already at the first operation. But 
now the ureterocele Avas not recognized until u years later, Avheu 
a recurrence of the .‘^tone Avas demonstrated. 

Another important examination is the daily routine inspection, 
]H‘rha])s also filtering, of the urine of these patients, ns it other- 
Avise repeatedly haj^pens that stones arc A'oidcd Avithout being 
recovered as already mentioned under the heading of .spontaneous 
])as«age. 
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Treatment. 

53 patients underwent one or more operations (63 operations 
in all). 2 of the remaining 18 refused operation, 12 voided the 
stone spontaneously and recovered, 1 was discharged without 
treatment, because the stone was quite tiny. Finally 3 reached 
the autopsy table before the diagnosis was passed. 

Table 5 shows the surgical interventions performed. 

Tabic 5. 

Isolated interventions; 

Primary nephrectomy 

Nephrolithotomy ® 

Pyelolithotomy 

Ureterolithotomy 10 

Cyatolithotomy 2 

Urethrolithotomy 1 


Simple lithotomy in a total of 36 

Resection of aberrant vessels 1 

More than one intervention on the same ‘patient: 

Pyelolithotomy — ureterolithotomj’^ 2 

Cyatolithotomy — ureterolithotomy — nephrectomy 1 

Urethrolithotomy — pyelolithotomy 1 

Pyelolithotomy — nephrectomy 3 

Ureterolithotomy — nephrectomy 1 

Exploratory ureterotomy — nephrectomy 1 

63 

Spontaneous passage 12 

Eate uncertain 1 

Operation refused 2 

Diagnosis passed at autopsy 3 

71 


It appears that 75 per cent of the cases have been treated 
surgically, which furthermore was suggested in 4 cases. This fi- 
gure is very high as compared with e. g. Hellsteom’s material 
of adults with only 46 per cent operations. The operative indica- 
tions in the present material mainly seem to have been well- 
founded, and in the great majority of cases adequate attention 
has been paid to the size of the stones, infection, and urinary 
stasis. Therefore the reason for the high operation percentage is 
hardly to be found in the most obvious explanation, viz. that 
the operative indications have surpassed ■ those in Hellstrom’s 
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material, but much rather in the fact that a number of cases 
ending in a spontaneous cure, as earlier mentioned and presumed, 
do not got as far as entering the liospitals, or at any rate arc not 
recognized as suffering from lithiasis. 

Out of the 53 patients 44 %vere operated upon immcdiatelv 
after the demonstration of the stone. In 9 cases the operation 
%vas not performed until months or years, in one case even 12 
years, after the demonstration. In 7 of these cases the delayed 
operation was due to lacking operative indication at the time, 
whereas 2 of the patients for private reasons, unkno\Yn to the 
author, did not submit to operation until years after the demon- 
stration of tlie stones. 

As appears from the table the most common j^rocedure was 
simple removal of the stone, cither in the form of nephrotomy, 
pyelotomy, ureterotomy, c 5 'stotomy, or uretlirotomy in 38 cases, 
and primary nephrectomy in 7 cases, 3 on account of a large 
coral calculus and 4 on account of multiple stones in one kidney, 
in one case complicated by a stricture in the uretero-pclvic junc- 
ture. 

In one patient it became necessary to remove a stone from 
the urethra and from the left Iddney with a brief interval and 
in anotlicr first a bladder stone, and years later a stone was re- 
moved from the right kidney sinmltaneously with a left-sided 
nephrectomy because of a stone which did exist ahead}' at the 
time of the removal of the bladder stone. 

It is interesting to have a further look at the 4 cases in which 
lithotomy and later nephrectomy was performed with some in- 
tervals; 

(1) J. E. K. a boy, aged IS months, coral calculus in right pelvis, 
infected. Gram-ncga'tivc rods. Stone removed by pyclolithotomy — 
no])lirotomy removing finst the large stone through the pelvis and a 
broken corner l)y nephrotomy. A control roentgenogram was not taken 
after the o])eration. Infection persisted in the .s])itc of treatment. Al- 
ready 2 months later a roentgenogram again revealed a stone shadow 
(false recurrence?) whicli quickly increased, was complicated Ijv in- 
fection. for which reason nephrectomy was performed one and ono- 
hiiif years after the first operation. 

(2) A boy, aged o'/;. Hematuria, pyuria, protons. X-ray: Stone, 
the size of a pea. in left kidney. Urography normal without dilatation. 
By nephrolithotomv a small conglomeration of stones, as large 
millet seeds, was removed from the kidney substance. Control roent- 
genogram one week after the operation revealed the concretion in tiie 
kidney nnchnnged, just ns before the operation. 5 months later roenl- 
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genogram sfcffl revealed tie concretion. Infection persisted. General con- 
dition: weak. A pea-sized concretion in tie lower portion of tie left 
meter was now discovered (tie films necessary to decide wietier this 
concretion ias been overlooked at tie first operation are unobtain- 
able). Pyelography revealed a violent dilatation of tie ureter. 5 niontbs 
after the first operation nephrectomy including removal, of the uret- 
eral stone as well. 

(3) A boy. 2 years febrile pyuria, at tie age of 2^2 4: stones were 
demonstrated in right kidney, sight iydroneplmosis, left urogram, nor- 
mal. Urine: pyuria, growth of Gram-negative rods. 4 stones removed 
by pyeloitiotomy. After tie operation still highly feverish. Roent- 
genogram 3 weeks later showed a concretion, the size of a pea, in the 
lower portion of right ureter, the presence of which before the first 
operation was proved by revising tie films. Repeated operation 1 
month after the first one revealed perirenal abscess. Nephrectomy. 
The infection in tie urinary tract persisted (no mention is made of 
disinfectants). 3 months later tie patient died. Autopsy: left pyoneph- 
rosis, meteral dilatation (-i- stone, -r- stricture). As mentioned above 
the urogram of the left side had primarily been normal. 

(4r) A boy. At the age of 3 operated upon for ureteral stone. 6 years 
later ureteral stricture. Nephrectomy. Por details see below. 

The three cases are instructive in various ways, considering 
that a second operation might have been avoided. In the first 
case of a large coral calculus infection primary nephrectomy 
would probably have been the method of choice. In the second 
case a roentgenogram during the operation could possibly have 
revealed the remaining stone and confirmed a suspicion of an 
overlooked, associated ureteral stone. In the third case too -the 
ureteral stone probably was overlooked. The left urogram being 
normal at the time, a primary, radical intervention might have 
saved the patient. 

As regards the treatment of the ureteral stones, it strikes one 
that 14 operations have been performed on a material of 32 stones', 
which is almost 50 per cent. This is at variance with the prevail- 
ing opinion as to the treatment of ureteral stones in adults as 
well as children. Here as well as in case of the other operations of 
this material it is a question as to' whether the interpretation of the 
indications has been extended further than necessary. Considering 
• that the material is collected from several surgical departments, 
it is of course very difficult to form a reliable opinion of the 
indications for the operations performed, but they do not at all 
seem to have been extended too far. 

The operated cases were the following: 

15 — 'f4ll9G. Acta chir. S::andvnav. Vol.XC. ' ■ ■ • 
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Xo. 

Size of 

Ago of 

Duration of 

Infcc- 

stone 

patient 

lithiasis 

tion 

Oomplications 

1 

date stone 

13 

5*cnrs 

presumably 
0 — 7 years 


considerable dilatation 

o 

almond 

.3 


2 * 

+ 

later ureteral stricture 

a 

4'/; cm 

7 


at least 

4 years 

4- 

t 

considerablo dilatation and 
periureteritis 

4 

2% . 

0 

* 

at least 

3 years 

+ 

considerable periureteritis 

•S 

2 » 

3 

♦ 

presumably 
2 ycar.9 

M 

i 

considerable dilatation 

0 

lentil 

12 

t 

presumably 
4 years 


considerable dilatation im- 
passable to catheter 

7 

10 Imzcl nnt 8 
kernel 

• 

at least 

5 years 

“T* 

violent dilatation of ureter 
(ureterocele) 

8 

pea 

4 


7 

2 

bilateral renal and ureteral 
stones, violent dilatation 

9 

cherry 

5 


at least 
one 5'cnr 

2 

no certain dilatation 

10 

? 

7 

9 

presumabb" 
3 years 


very considerable dilatation 

n 

7 

11 

4 

4 » 

-b 

increasing dilatation 

12 

hazel nut 

19 

» 

7 

-b 

operation for bladder stone 
at age of 3. Stone causes 
violent right-sided hydro- 
nephrosis. Opposite side 
largo coral calculus in- 
volnng left-sided nephr- 
ectomy sliortb' after 

13 

orange seed 

9 

> 

1 month 

-T- 

~ urography 

14 

1 cm in 
length 

14 

» 

1 » 

""T** 

delayed c.vcrction, but no 
dilatation. 


As far as ina}' be seen froiii the above, nearly all the cases 
Imve offered marked indications for lithotomy. The chances of 
spontaneous passage could no doubt justly be considered exceed- 
ingly small, Avhen taking into account the appreciable size of the 
stones, the length of time they had existed, the associated dilata- 
tion and marked infection. Only in the last 2 cases the condition 
seems to have been so new and the stones so small that it would 
have been reasonable to put off the operation. 

A review of the above cases shows that it hardly is quite justi- 
fied to consider ureteral stones in children to be quite so liarm- 
Icss a disease as many authors seem to do, and to adapt so con- 
pcrvative an attitude as advocated by most authors. In the present 
material several cases serve to demonstrate that irreparable dam- 
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age may be done by a too conservative attitude. 2 cases give 
every reason to believe that a long persisting ureteral stone lias 
been tbe cause of a later stricture in the ureter. ITurtlier, 2 cases 
bad sucb persistent and extensive bydronepbrosis and i^ection 
tbat secondary stone formation in tbe Iddney resulted in botb 
cases, one resulting in nepbrectomy and tbe other having deve- 
loped sucb severe pathological changes tbat a nepbrectomy is 
inevitable. 

On tbe other band let me emphasize 2 circumstances in defence 
of tbe more conservative treatment of ureteral stones. ^Firstly, 
as already emphasized and apparent from tbe material, even 
fairly large stones may pass through a child’s ureter (tbe present 
material contains a case of spontaneous passage of a stone as 
large as a bean). Furthermore, as already suggested, tbe material 
perhaps ought to be supplemented with a series of cases of spon- 
taneous passage which have escaped diagnosis, so tbat tbe ratio 
unoperated-operated stones actually would be displaced, result- 
ing in a lower operation percentage. 

At all events tbe conclusion is tbat in case of ureteral calculi 
in childhood early diagnosis and immediately performed conserva- 
tive treatment must be tbe aim. A continued close observation 
must be effected in case tbe stones are not voided, and a lacldng 
spontaneous passage, infection, and dilatation should entail early 
intervention in order to, if possible, save tbe kidney and avoid 
nepbrectomy, 

Tbe treatment of bladder and urethral stones presents no pro- 
blem. In this material cystotomy and uretrotomy have been made 
in cases where tbe stone could not be removed by way of tbe 
urethra. 

Kegarding tbe question as to tbe treatment of tbe anomalous 
conditions encountered in tbe present material, nepbrectomy was 
performed in one infected case of a stricture in tbe lower portion 
of tbe ureter and plastic treatment in another. Stricture at the 
uretero-pelvic juncture in one case involved nepbrectomy instead 
of conservative lithotomy. Another case of stricture at tbe uretero- 
pelvic juncture was only discovered at autopsy, which rendered 
tbe question of treatment superfluous. Lastly, in one case of a 
ureterocele filled with small stones (already mentioned under tbe 
etiological significance of anomalies) extirpation of the uretero- 
cele -f stones was performed through cystotomy, and at tbe same 
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time the stones demonstrated in tlic ureter were removed hy 
nreterolitliotomy. 

It is presumably impossible to decide M-lietlier the surgical treat- 
ment of the strictures in the cases presented has proved correct 
or not. In the first case of stricture in the lower portion of the 
ureter, nephrectomy instead of a conservative treatment does 
seem to have proved fatal to the patient. The fact is that the re- 
moved kidney turned out to be grossly almost normal in spite 
of a roentgenographic finding of a ^^olent hydronephrosis. A year 
later he developed a stone on the opposite side which G years 
later lead to death in a state of rncmia. On the other hand too 
conservative an attitude may no doubt be just as dangerous as 
a radical one, considering that an infection may persist and po.s- 
sibly later spread to the opposite side and become a menace to life. 

The question conservative versus radical intervention therefore 
in eacli case must be left to a number of factors like the extent 
of the bydroneplirosis and infection, the land of the germs, a.s 
well as bilateral stones or anomalies winch may become the de- 
cisive factor in favour of a more conservative treatment than 
otherwise intended. 

Another point of great importance in the surgical treatment 
of urinary stones is the controlling of a possible associated in- 
fection, especially post-operatively, a point which is far from 
ha\dng been sufficiently observed in all of the cases presented. 
It is true that an infection occasionally docs subside spontane- 
ously on removal of the stone or nephrectomy, but it is by no 
means the general rule, and the material here presented con- 
tains several cases of a pyelitis recurring on the same or the 
opposite side during the next few years in patients wliere the 
infection has not been treated thoroughly enough after the ope- 
ration. In one such case a nephrectomy was even followed In' 
a doubtless secondary pyonephrosis with a fatal issue in the ca-e 
of a scarce!}' 3-yoar old boy. 

An absolutely sterile urine post-operatively must therefore as 
far as possible be the aim to avoid secondary complications. 

The significance of the infection to the prognosis may also he 
seen from the fact that in all 12 cases of .spontaneous pa's^age 
the stones were aseptic, whereas not one case of infected urinary 
calculi followed a spontaneous course. It will be seen below that 
recurrences of infected stones are at lea^t twice as common as 
those of aseptic stones. 
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Opersitive Mortality. 

The operative mortality rate lias been exceedingly low. In one 
case only did death occur in connexion with the ojicration. The 
patient was a 2^/o year old boy with a large coral calculus in one 
kidney, but otherwise healthy and unaffected by liis kidney trouble. 
A few hours after a conservative lithotomy death occurred in 
connexion with a sudden attack of convulsion. 

In all the other cases the intervention was extremely well 
tolerated, even by small children who constitute a large percentage 
of the operated patients. Not less than 18 were thus submitted 
to operation before reaching the age of 6, including one baby 
of 12 months and another just rounding the first year, the re- 
maining 16 being equally distributed between 2 and 5. 

This is in accordance with Hindmarsch and Homiberg (Nordisk 
Medicin 1769—1940 and Acta cliir. scand. 287—1942) who find 
that even infants on the whole tolerate operation extremely well. 
In 26 cases of operations on the urinary tract they found no 
deaths. Correspondingly ThojiIas & Tanner report a mortality 
rate of 0.6 per cent, in which connexion, however, it must be 
emphasized that 78 per cent of the interventions were bladder 
and urethra operations. The figures must suffice to substantiate 
that the matter of age alone should not prevent an operation 
in case it otherwise is clearly indicated. 


BecuiTCiicc. 

In the 12 cases of spontaneous passage there were, as mentioned 
above, 2 recurrences. The one voided a stone a year later and 
the other voided 100 stones in the course of 3 years, before the 
lithiasis came to a spontaneous stop. 

Out of the 53 operated patients 4 were not included in the after- 
examination for recurrences, because the operations had been 
performed as late as 1943, and 6 could not be traced. The after- 
examination included roentgenograms which, according to ex- 
pectation, proved a necessary link in the examination, 2 patients 
with roentgenologically demonstrable stone recurrences liaving 
been completely symptomless, even in spite of a very consider- 
able stone formation in the one case. 
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Among tlie 43 after-examined patients 32 )iad no Tccurrence 
and 2 revealed a tj^ncal false recurrence which quickly resulted 
in secondary nephrectomy, placing them among the non-recur- 
rences. Actual recurrence was cncountorod in 9 cases, 7 infected 
and 2 aseptic, giving a total of 21 per cent recurrences. 24 of the 
after-examined patients liaving had infections, the rate of re- 
currence was 29 per cent in the infected and only 11 per cent 
in the aseptic cases. 

The figures are of course too low to afford a decisive impression 
of the frequency of recurrence in childhood and the follow-np 
too brief, being more tlian 6 years in 15 cases only and varying 
up to G years in the remaining 28. Nevertheless, the figures no 
doubt are of a certain significance considering that they, with 
some accurac}', correspond to Hellstrom’s findings of a total 
of 25 per cent in tlie case of adults. 

Tlie fact that recurrences arc considerably less frequent in tlie 
aseptic than in the infected cases also corresponds to both Hem.- 
STROM and Kovsixg finding 15 — 16 per cent recurrence in the 
aseptic and as much as 55 per cent in the infected cases. In child- 
ren as well as in adults the question of infection must therefore 
be taken into account wlien clioosing between a conservative or 
radical intervention. As mentioned above the considerably higher 
recurrence rate in the infected cases serves to stress the import- 
ance of a ijost-operative treatment of urinary infection. Tlie 
advent of the sulphanilamides in the clinical treatment of the 
urinary tract entitles to the hope that infections may be controlled 
far more effectively than earlier, so that tlie liigh recurrence 
rate in the infected cases imobably can be perce])tib]y reduced. 


CoiiclHsion. 

As stated at the outset the aim of the j)rcsent jjaper is partly 
to make a comparison between the clinical features of urinary li- 
thiasis in adults and children, and partly to make an attempt 
at elucidating the question as to wlietlicr tlic operative indica- 
tions in case of the adult may be directly transferred to the clnld. 

Taking the fir.st question, no great clinical or symptomatic dif- 
ferences can be .said to exist between tiie adult urinary lifinasis 
and that of tbe cbild. although the localization of the symptoms 
in case of quite small children often affords certain difficulties. 
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This is especially marked in cases where the stone only mani- 
fests itself by remittent pain, more or less vaguely localized to 
the abdomen, without being accompanied by urinary changes. 
This pain is the only symptom in no small amount of cases of 
urinary calculi in children. In case of the quite symptomless 
stones of long standing in children as well as adults, the time 
of diagnosis may be missed, rendering a conservative interven- 
tion impossible, when the stone at last is recognized. 

jPurthermore, the material shows that urinary lithiasis in child- 
hood hardly is as rare as generally presumed. Various tilings like 
the lacking cases of bladder and urethral stones and the very 
high operation percentage of m'eteral stones gives reason to be- 
lieve that considerably more than 71 cases of urinary lithiasis in 
children have occurred in Copenhagen during the period 1929— 
1943. The keynote of recent literature on the subject, therefore, 
no doubt is right in stating that urinary calculi in children are 
far more common than generally presumed. 

In order to form a definite opinion of the question as to the 
indication for surgical intervention in childhood, it is necessary 
to consider a whole series of different factors. On the one hand 
the knowledge of the spontaneous course of the disease and the 
damage caused to the kidney substance and the efferent ducts 
of the urinary system by the presence of the stones, and on the 
other hand the operative risk and the danger of a reciurence 
with a view to the fact that the operation removes the stone, 
but not its cause. 

As regards the spontaneous course of the disease the material 
shows the numerous aspects of the syndrome, just as in the case 
of adults, and the difficulty in forming a view of the further 
course of the disease in each individual case from a momentary 
condition. 

The material thus contains examples of stones observed for 
years which have taken 12—14 years to assume a size of any 
account, as well as examples of stones which in the course of 
a few years have grown so rapidly that the moment to make 
a conservative intervention has been missed. 

The chances of a spontaneous passage of the stones seem to 
be just as varying as the pace at which they grow. Partly we have 
examples of rather small stones which remain impacted in spite 
of normal urograms with easily passable ureters, and partly ex- 
amples of the passage of quite large stones without difficulty. 
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The actual production of the stonc.s also seems to be indivi' 
dual and subject, to extreme variations. "With some patients it 
is a case of one single stone, developing .so to .speak by chance 
whereas othcr.s go on iM'oducing stone after stone for yours. The 
material contains a bo}’ wlio, between the age of 1 — 3, ])rodiiced 
no less than 100 stones which all passed down spontancou.dv 
and left him coraplctch' well, whei'cas d other patients with a 
continued stone formation for years, but without any spontancou.s 
pns.sagc to speak of, iji a few years had their kidne 3 's filled with 
numerous, larger or smaller, conglomerations of stones (Tig.s, 
14 — '15}. Even in these cases the course of the disease mostly 
extends over several years, 2 of them thus had passed the puberty, 
apparently without being particularly affected by their kidney 
di.sense. 

As an argument in favour of conservative treatment it has 
been pointed out, especially by French authors, that by far the 
large majority of urinary stones only cause minimal damage and 
very seldom leave irreparable changes in the urinary tract, making 
the prognosis particularlj^ fine, apart from the severe cases of 
bilateral involvement. 

A review of tlie material under discussion loaves an imprc.ssion 
widely divergent from tins view. In the first place one must 
xcclvon with a not quite inconsiderable primary mortality from the 
lithiasis. 4 of the 71 patients died. It is true that 2 of them wore 
infants of G and 11 months respectively, who succumbed to a 
vcr_v severe associated urinary infection in the course of a fen- 
days. The other 2, on the other hand, died at the age of IG and 9 
years I'e.spoctivolj' after linving suffered from lithiasis for several 
Years, 

(1) r. J. S. a boj', nged 13 montbs, admitted in 1925 for a colipj-uria 
of onlv a few davs standing. X-raj' revealed a stone in tlie ki(bie_v, 
the size of an almond. A few months later the stone was situated in 
tlie ])plvis minor. IVas thought to he a bladder stone, hut on opcratimi 
by the .snjnapnbic approach the bladder was found emptv. The pvuria 
j)er.';isted during the following yoar.«, but otherwise symptomfreo. Ib’- 
ndmitted in 1927, now aged 3. The stone was now 4*/; cm. in length, 
loc.'itcd in the region of tlie left nroter. An operation rcvenlcd a vioU'Ut 
dilatation of the ureter. Tlie latter wa.s not jirohed. so that it is impo^s. 
ihle to state whether a stenosis has been ]we.';ent at the time. 'Jlie 
.stone was removed. 

Tiie pyuria persisted nnelumgcd. for whieh reason tlie patient again 
was admitted in 19.33 at the ago oft) in comie.vion with an aente at- 
tack of left-sided p\-clitis. This time nrograjihv, showing quick c.v- 
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cretion on botli sides. Eiglit urogram apparently normal, but tbere 
is some aix in tlie bowels. On tlie left side tlicre is a violent Jiydxo- 
nephrosis and dilatation of the ureter (Fig. 16) Avliicb narrows in at 
the lower end. No stone. Diagnosis: Ureteral stricture -f- cystoscopy. 
Left-sided nephrectomy on account of the demonstrated ureteral stric- 
ture. The ureter was not probed during the operation. The removed 
kidney was rather irregular and of a somewhat lobar design. Inter- 
section revealed the parenchyma almost normal, pelvis dilated, hlicro- 
scopic examination revealed that the kidney was the seat of cluronic 
inflammatory changes. The ureter was removed above the stricturcd 
part, so that no microscopical examination could be made^ of that 
portion. Apart from a brief salol treatment, the urinary infection 
which persisted after the operation received no treatment whatever. 
2 years later — in 1935 — initial symptoms from the right kicbiey 
which now is the seat of stone formation. Intermittent attacks of 
obstruction, but operation is refused by the parents. At the age of 16, 
in 1940, the boy died in his home in a state of uremia. 

(2) K. B., born Sept. 15, 1933. In April 1940 the patient was ad- 
mitted for treatment for liypospadia. Much information cannot be 
gleaned from the case records, but apart from a disposition to en- 
uresis no further urinary symptoms seem to have existed. Plastic opera- 
tion for hypospadia. On admission urine sterile. No X-ray. Treated 
post-operatively TOth a catheter left in the urethra for some time. 
Urinary infection soon developed (Proteus). During the following year 
frequently symptoms of cystitis. In July 1941 X-ray revealed a bladder 
stone as large as a hen’s egg, which Avas immediately removed by 
cystotomy. In the autumn of 1941 ’’inflammation of the Iddney 
pehds“ (pyelitis). X-ray shows 2 calculi in the lower part of the right 
kidney, 1 in the ureter close to the ureteropelvie juneture, and one 
in the left kidney. The calculi were observed, but considering that 
the boy seemed unaffected by the lesion and that the size of the stones 
seemed to vary, an interA^ention Avas refrained from. During the follow- 
ysar weak and seedy, loses appetite. In the autumn of 1942 ho 
was admitted in a uremic condition and died in the course of a fcAV 
days. 

At autopsy the left kidney was found to be greatly enlarged. Section 
into the parenchyma causes the pus to floAv freely and the cut surface 
reveals only a quite narroAv edge of the remaining rehal parenchyma 
surrounding numerous cavities filled Avith pus. The pelvis and ureter 
violently dilated. About 3 cm. from the bladder there is a ureteral 
calculus, as large as a pea, Avhich here seems to obstruct the passage 
through the ureter. The right Iddney is small, atrophied, coarsely 
nodular on the surface. On section the parenchyma is considerably 
narrowed and in several places, mostly in the apical and basal regions, 
almost completely lost, the corresponding calices being greatly dilated. 
In 2 of the basal calices there is one calculus the size of a^ large pea', 
and another as large as a Russian pea. There is some dilatation of the 
peLis and rather severe dilatation of the right ureter. 

Although it cannot be considered quite out of the question that the 
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bladder stone lias appeared in connexion with the treatment in April 
1940, when the catheter was left in the urethra for some time, the 
appreciable size of the stone (hen’s egg) indicates a rather long standing. 
The autopsj also supports this belief, revealing grave, both acute and 
clironic changes in the entire urinary system; the right kidney was 
thus quite small and shrunken, which hardly can be the sequel of a 
just 2-year old lithiasis. 

Although operation was performed in both cases, it is obviously 
the spontaneous course of the lithiasis and the grave changes in 
the urinary tract worked by the stones in connexion with infection' 
that have been the cause of death. In the first case at least a 
different attitude in two respects might have improved the chances 
considerably. Firstly, the ureteral stone ought to have been re- 
moved mnch earlier than it actually was, and secondly nephrec- 
tomy should presumably have been substituted ■with a conser- 
vative plastic treatment of the ureter. 

Apart from the fatal cases the material also contains examples 
of other severe changes in the urinary tract, presumably sequels 
of the lithiasis. Besides the case mentioned above there was 
another case of a stricture in the •ureter in a 6 -year old hoy who 
also had been suffering from symptoms of stone infection fiom 
the age of 1, and as mentioned above, it seems reasonable to 
presume that the stricture was a sequel of the stone. 

The removal of the kidney in 7 of the 13 nephrectomies on ac- 
count of one large coral calculus shows that the time to perform 
the operation actually had been missed, in most cases because 
the diagnosis had been established too late. 

The introduction of uiugraphy has at last supplied a new stan- 
dard for the sequels left by stones in the urinary tract. As already 
mentioned 30 of the 58 urographed patients presented signs of 
more or less extensive hydronephrosis as well as delayed excretion 
and discharge, proving that the minary tract and the kidney 
function do not remain unaffected by a lithiasis. In more than 
one third of the cases the hydronephrosis was even quite appreci- 
able. 

In spite of several examples already mentioned of the peace- 
ful course of lithiasis in childhood and of the occasional slo'w 
development of urinary calculi, the large number of severe cases 
leave no doubt that it must be erroneous to believe that calculi 
in the urinary tract are rather a harmless disease which does 
not require treatment, except in the cases of grave subjective 
symptoms. 
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As regards tire question of tire operative mortality and tlie 
risk of recurrence it lias been dealt witb above. As already men- 
tioned the mortality rate following opercation at all appearances 
seems to be very low and thus need not influence tbe attitude 
to tbe operative indication to any extent worth mentioning, even 
in case of small children. The question regarding the risk of re- 
currences is more difficult. The aseptic cases must be clearly 
distinguished from the infected ones, the percentage of recuirence 
in the former being as low as 11 per cent, but more than twice 
as high in the latter. 

Even 11 per cent must be said to be not quite inconsiderable 
in the aseptic cases. The fact that the recurrences are not even 
more frequent can only have one explanation, viz. that stone 
formation is connected with certain periods of life as mentioned 
above, so that patients once well out of the lithogenetic period 
are outside the risk of recurrence. 

On the whole the conclusion to be drawn from the present 
material regarding operative indications seems to be the follow- 
ing: 

(1) The indications for surgical removal of calculi in the uri- 
nary tract in childhood mainly seem to be the same as in the 
case of adults, without regard to age, considering that surgical 
interventions are extremely well tolerated by children, even down 
to the age of one year. 

(2) Calculi showing no sign of migrating or passing down in 
the course of some months and causing either subjective symp- 
toms or objectively demonstrable urographic changes should, as 
far as their size allows, be removed, independently of age, so 
early that conservative intervention still is possible. If the ope- 
ration is put off, the patient must be kept under continued close 
observation in order not to miss the correct time for the opera- 
tion. 

(3) Associated urinary infection is a further indication for surg- 
ical intervention, the chances of spontaneous passage dwindling, 
and controlling of the infection becoming impossible. The ques- 
tion as to conservative intervention in the more advanced cases 
of infection becomes more doubtful on account of the much 
higher recurrence rate in infected cases. This is a further reason 
to operate before infection complicates matters. Perhaps the ad- 
vent of the modern chemotherapeutics will entail a change and 
reduce the risk of recurrences further than hitherto possible. 
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(4) The grave bilateral cases must involve a predominantly 
conservative attitude regarding operative indications as well as 
the extent of the intervention. 

(5) Surgical intervention should be preceded by careful exami- 
nation with regard to strictures, ureterocele, etc. the presence 
of which partly influences the extent of the surgical attack and 
partly requires special treatment. 

(6) The treatment of infection in the urinary tract should, as 
far as possible, be continued after the operation, until a sterile 
urine has been obtained. The prognosis presumably largely de- 
pends on the compliance or non-compliance with this require- 
ment. 


Summary. 

In three respects the present material differs from earlier re- 
ports on the subject: (1) the cases are made up of almost entirely 
kidney and ureteral stones, (2) urography has been performed 
systematically in nearly all cases, and (3) after-examination has. 
been effected systematically in nearly all cases. 

The material comprises 71 cases of urinary calculi in children 
derived from the period 1929 — •1943. The ratio boys — girls was 
3 — 1. The age was evenly distributed between 0 — ’14. The duration 
of the symptoms before the diagnosis, however, shows that as 
much as two thirds (a total of 41) presumably have had the stones 
before tbe age of 5, whereamongst 8 before tbe age of 1, and 
26 before the age of 3. 

Location of the calculi: The material almost exclusively com- 
prises Iddney and ureteral stones and only a few bladder and 
urethral stones. It hereby differs essentially from the majority 
of earlier published reports of children which chiefly comprise 
bladder and urethral stones. 

Spontaneous passage of stones was observed in 26 patients, 
in 12 followed by permanent non-recnrrence. 

Tbe author emphasizes the importance of demonstrating anom- 
alous conditions in the urinary tract with a special view to pro- 
gnosis and treatment. 

Therapy: 53 patients underwent 63 operations in all. Primary 
nephrectomy was made in 7 cases, simple lithotomy in 36, whereas 
9 underwent several operations. It is a striking feature that surgi-. 
cal- attacks were made in 14 out of 32 cases of ureteral stones. 
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a very higli operative percentage, wliicli presumably seeks its 
explanation in tke fact tkat several cases following a spontaneous 
course never were diagnosed. 

The mortality rate following operation is low. In one case 
only did death occur in connexion with the operation. 

Rate of recurrence: Out of 43 after-examined patients (all ope- 
rated upon) 34 had no recurrence. Recurrences were found in 
9 (21 per cent), i. e. a recurrence percentage of 29 in the infected 
and 11 in the aseptic cases. 

Conclusion; Urinary lithiasis in childhood is hardly as rare as 
assumed in the Scandinavian countries at any rate. It is a disease 
of an extremely varying course. On the whole, however, consider- 
able damage to the urinary tract must be expected to follow 
upon urinary lithiasis, so surgical intervention is advisable inde- 
pendent of age. 


Zusammenfassimg. 

Das hier vorliegende lilaterial unterscheidet sich auf 3 Punkten 
von friiheren Arbeiten iiber dieses Thema: 1. handelt es sich fast 
ausschliesslich um Ralle von Nieren-Ureterensteinen. 2. wurde,an 
fast samtlichen Fallen systematisch die Urographie vorgenommen. 
3. wurden fast samtliche Falle systematisch nachuntersucht. 

Das Material umfasst 71 Falle von, Harnwegskonlcrementen bei 
Kindern aus der Zeitspanne 1929—1943. Das Verhaltnis ICnaben : 
Madchen erwies sich als 3 : 1. Die Altersverteilung war gleich- 
inassig von 0 bis 14 Jahre. Die Dauer der Symptome vor dem 
Nachweit der Steine zeigt iedoch, dass nicht weniger als "jg (im 
ganzeu 41 Falle) wahrscheinlich vor dem 5. Lebensjahie Steine 
gehabt haben, darunter 8 im 1. Lebensjahre und 25 in den ersten 
3 Jahren. — Steinlokalisation: Das Material umfasst fast aus- 
schliesslich Uieren-Ureterensteine und nur vereinzelte Blasen- 
Urethrasteine. Es unterscheidet sich hierdurch in entscheidender 
Weise von der hlehrzahl der friiher veroffentlichten Materiale an 
Kindern, die vorwiegend Blaseii-Urethrasteine umfassen. Spoijta- 
ner Abpng von Steinen wurde bei 26 Patienten beobachtet ujrd 
fiibrte in 12 Fallen zu dauernder Rezidivfreiheit. 

Die Bedeutung des FTachweises von HarnwegsanomaHen wird 

hervorgehoben, besonders im Hrnblick auf Prognose und Behand- 
lung. 

Therapie: 53 Patienten machten im ganzen 63 .Operationen 
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durcli. Primare Nephrektomie wurdc bei 7 Krarnken vorgenom- 
men, einfacbe Litliotoinie bei 36, -wabreDd 9 mehrere Eingriffe 
durcbmacliten. 

Sebr bemerkenswert ist, dass 14 Patientea mit Ureterenstem 
operiert wurden, ein sehr liolier Operationsprozentsatz, der ver- 
mutlich daduxck zu erklaren ist, dass viele spontan abgebende 
Sterne niobt diagnostiziext werden. 

Die Operationsmortalitat ist gering: nur in 1 Ealle sab man im 
Anscbluss an. die Operation den Tod- eintreten. 

EucMallsfrequenz; Von 43 Nacbuntersuobten (alle operiert) 
waxen 34' rezidivfrei geblieben. Eiickfalle kamen bei 9 Kranken 
(21 %) vox, was eine Rezidivfrequens von 29 fiir Infizierte und 11 
fiir Nicbtinfizierte bedeutet. 

Scblussfolgerung; Die Urolitbiasis im Kindesalter diirfte wobl 
nicbt so selten voxkommen, wie man es, wenigstens in Skandina- 
vien, angenommen bat. Sie stellt eine Erankbeit mit sebr wecb- 
selndem Verlauf dar. Im ganzen ist jedocb mit bedeutenden 
Scbadigungen der Harnwege durcb Steinlaanlcbeit in denseiben 
2 U recbnen, wesbalb die Operation unabbangig vom Alter anzu- 
raten ist. 


Le matdriel presente se distingue sur 3 points des travaux 
anterieurs snr le meme sujet: 1) II s’agit presque exclusivement 
de calcnls reno-ureteraux; 2) rnrogxapbie a ete pratiquee syste- 
jnatiquement presque cbaque fois; 3) des contxoles ulterieurs sys- 
tematiques ont porte sur presque tous les cas. 

Le materiel est constitue par 71 cas de calcnls des voies uri- 
naires, provenant de la periode allant de 1929 a 1943. La pro- 
portion gar§on-filles est de 3 a 1. L’age des sujets se xdpartit 
d’une fa 5 on egale de 0 a 14 ans. Oependant la duree des symp- 
tomes avant la mise en evidence des calculs montrc que pas moins 
des deux tiers des patients (41 en tout) ont probablement eu 
des pierres avant Tage de 5 ans, et parmi eux 8 avant 1 an et 
26 avant 3 ans. 

Localisation des calculs: Le materiel est represente presque 
exclusivement par des calculs reno-ureteraux, avec seulement 
quelques cas isoles de calculs vesico-uretraux. II se distingue 
ainsi d’une fagon decisive de la plupart des series, concernant 
des enfants, publiees precedemment, oil il s’agissait en majeure 
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partie de calculs vesico-uretliraux. L’expulsion spontanee de la 
pierre a ete observee chez 26 malades, avec absence durable de 
recidive cbez 12. 

L’auteur souligne I’importance qu’il y a a reconnaitre les ano- 
malies des voies urinaires, en particulier au point de vue du 
pronostic et du traitement. 

Tmitenient. 53 malades ont subi 63 operations en tout. line 
nepbrectomie primitive fut faite cliez 7 d’entre eux et une litbo- 
tomie simple cbez 36, tandis que 9 furent soumis a plusieurs 
interventions. 

II est tres frappant que Ton ait recouru a Toperation cbez 14 
malades ayant des calculs de I’uretere, ce qui est un pourcentage 
operatoire fort eleve qui vraisemblablement doit s’expliquer par 
le fait que beaucoup de cas a evolution spontanee ne sont pas 
diagnostiques. 

La mortalite de I’intervention est faible, on a observa qu’un 
seul deces postoperatoire. 

Frequence des recidives: Sur 43 cas r6examin^s (tons operes) 
34 etaient sans recidive. On trouva une recidive cbez 9 sujets 
(21 %), ce qui signifie une proportion de recidives de 29 % 
pour les cas infectes et de 11 % pour les non infectes. 

Conclusion: La litbiase urinaire de I’enfance n’est guere aussi 
rare qu’on le pense, du moins en Scandina\ae. C’est une affec- 
tion dont revolution est sujette a de fortes variations. Dans 
I’ensemble on doit cepeudant compter avec des dommages consi- 
derables causes aux voies urinaires comme consequence de la 
localisation de la litbiase a leur niveau, de sorte que I’op&'ation 
est a recommander sans egard a Page. ' 


Beferencea. 

WiNKEL Smith, C. C. »On Urinary Litbiasis in CbiJdhood» (Acta 
cbir. scand. Vol. XC 1944). 



Clmique Ghirurgicale C de TUniversite de Copenhague, Higshospitalet 
(Chirurgien-Ohef: Professeur Dr. E. Dahl-Iversek) 
et Dronning Loilises Bprnehospital 
(Medeein Chef: Professeur Dr. Olitp Andersen). 


Technique de la siirreiialectoniie et surrenal- 
ectomie i)ouv le syiulronie geiiito- 
adrenal pendant Tenfance.^ 

Par 

E. DAHL-IVERSEN. 


L’anatomie cliirurgicale des surrenales, specialement pour ce 
qui concerne la vascularisatioa, laisse a desirer dans les articles 
existants sur la technique de la surrenalectomie. Les manuels 
d'anatomie ordinairement employes ne donnent egalement pas 
de renseignements a un point de vue cliirurgical. En me basant 
sur les dessins et les renseignements concernant ces rapports 
domes par G^irard dans son manuel d'anatomie bumaine (1921), 
et en connexion avec la rencontre faite dans quelques dissections 
qne le Dr. A. Bebtelsen a entreprises pour moi dans la docu- 
mentation d’autopsie, j’ai trace le schema ci-joint sur la vas- 
Gularisaiion des glandes suprarenales (Fig. 1) telle qu'elle se pre- 
sente le plus souvent. Le traitement du pedicule a ete entrepris 
pendant les operations en vue de ce schema. 

La grandeur des surrenales est connue chez les adultes mais, 
que je sache, pas chez les enfants, a part le poids (voir Roessle 
et Roulet) qui est de moindre importance pour le chirurgien. 
C'est une lacune d'autant plus grande que c'est surtout chez des 
sujets de cet age-la qu''on peut etre force d''op&er les surrenales 
en cas de syndrome genito-adxenai, aussi fait-on des recherches 
sur cet etat. Les surrenales sont relativement plus grandes pen- 
dant les premieres annees de la vie que plus tard, car ce n'est 
qu^’au bout de la 3“^ annee de vie qu^elles prennent leur forme 
definitive, leur position et relation avec les organes avoisinants. 

Conference faite a la Societe danoise de Cbirnrgie le 1944. 
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La relation entre les reins et les surrenales est ainsi de ®/i a la 
naissance et cliez I’adulte Les dimensions des surrenales oliez 
radulte sont soumises a d'assez grands ecarts surfcout pour ce 
qui concerne la longueur. Sur environ 70 et 50 mesurages, Gerard 
et Goldzieher ont respectivement trouve les valeurs moyennes 
suivantes pour les surrenales gauche et droite chez les adultes: 

ganche 

loDgaenr 5.0 5.0 cm. 

largenr 2.5 3.2 cm. 

epaisseur 8 9 mm. 

La corticale est de 1 mm. et la medullaire 3 niin. 

Les surrenales sont accolees d^une maniere frappante a leur 
entourage, excepte dans leur relation avec les reins auxquels 
I’accolage est le plus souvent leger. Ce dernier fait est de signi- 
fication pour rintervention dans les surrenales, intervention qui 
exige une technique speciale pour eviter le decollage de la surre- 
nale du pole superieur pendant la denudation de Torgane pour la 
resection surr^nale ou pour la surrenalectomie. 

La vascularisation des surrenales ressort de la Fig. 1. Si Ton 
considere d’abord les arteres, on constate que Tartere principale 
est Tartere suprarenale inf4rieure qui part de I’artere renale a 
proximite de Taorte et qui se divise en deux branches marginales. 
II y a en outre 2 branches arterielles qui vont a la surrenale: Tar- 
tere suprarenale mediane qui est souvent double et qui part de 
Taorte. Elle se divise en un rameau anterieur et un rameau pos- 
terieur, les branches suprarenales superieures qui comprend de 
nombreux rameaux de bartere diaphragmatique inferieure. Ces 
branches aboutissent a la glande, de preference le long de la 
partie laterale du bord interne. La voie veineuse se forme un 
peu differemment des deux cotes. Du cote droit les ramifications 
veineuses intraglandulaires se reunissent vers le centre de la 
surrenale, du cote gauche vers la partie inferieure du bord in- 
terne. Les veines suprarenales partent de ces deux points. Du 
cote droit, la veine est courte et aboutit au bord droit de la veine 
cave, du cote gauche, elle se reunit a la veine diaphragmatique 
gauche et aboutit comme veine suprarenale gauche dans la veine 
renale gauche. Les rapports anatomiques produisent du cote 
gauche deux pedicules principaux qui doivent etre lies a hex- 
tirpation de Torgane. Quand on penetre par la voie posterieura, 
ces pedicules sont places en has medialement et en haut plus 

16 — 't41196. Acta chi r. Smndvnav. Vol.XG. 


droite 

4.6 4.9 cm. 

3.2 3.3 cm. 

7 9 mm. 
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lateralement. Du cote droit se trovent les deux pedicules cor- 
respondants, mais aussi le tres court pedicule veiueux sur la face ' 
auterieure qui fait qu\iue extirpation de ce cote est tres difficile 
et surtout risquee en raison de la fixation proche et assez forte 
de Torgane a la veine cave. On prefke entreprendre Toperation 
du cote gauche pour la surrenalectomie quand on a le clioix entre 
les deux cotes. 

On pent aborcler les surrenales soit par une laparotomie, ce qui 
est nn avantage en cas d’intervention pour une grande tumeur 



de la surrenale, soit par voie retroperineale. En cas d’intervention 
pour un syndrome hormonal sans base de tumeur, cette derniere 
voie offre de serieux avantages. Dans deux cas, presumant une 
tumeur surrenale, j"ai aborde les surrenales par une laparotomie 
mediane superieure et ai constate qu’on ne pent, avec certitude, 
rien percevoir au palper de Fetat des surrenales ni apres avoir 
fendu le peritoine et la graisse de la paroi abdominale posterieure 
dans les cas sans tumeur surrenale mais avec hyperplasie. Dans 
Tintervention par voie auterieure on penetre du cote gauche par 
le ligament gastro-colique et, du cote droit, par le peritoine pa- 
rietal' a droite du duodenum et du ligament hepatoduodenal. Par 
la voie retroperitoneale on aborde gendralement la surrenale par 
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ia legion lombaiie, le malade etant couclie sur le cote pour 1 in* 
tervention unilaterale on sur le ventre pour Tintervention bila- 
terale simultan^e. Toutefois, on a aussi indiq.nc ujxe voie an- 
terieure paraperitoneale, le malade etant alors en decubitus dor- 
sal. La technique est pareille a la metbode paraperitoneale pour 
la nepbxectomie. Cette metbode-ci semble cependant etre^ peu 
utilisee. La voie employee ordinairement est ainsi la lombaire a 
moins qu^il s^agisse de grandes tumeurs surrenales. II y a indique 
ici differentes sortes dbncisions qui peiivent toutefois se reunir 
en deux: une incision lombaire baute le long de la 12mo cote ou 
ie long du bord inferieur de cette cote, et une incision iongitudiiiale 
juste lateralement au muscle sacrospinal. De ces incisions je 
prefers la premiere qui donne le meilleur acces a la surrenale. La 
derniere offre Tavantage qu'on peut, sans influence!' le tborax, 
aborder les surrenales par une double incision. Le malade est en 
decubitus abdominal. II me semble que cette double incision donne 
un acces suffisant pour un examen de la surrenale et faire la re- 
section surrenale eventuellement bilaterale par une double in- 
cision simultanee, mais je la trouve insuffisante pour une surr^nal- 
ectomie. Lbncision verticale est suitout recommandee de cote 
am4ricain. Lbneision borizontale avec extirpation de la 
cote donne un bon acces et peut etxe entiepiise simultanement 
des deux cotes, le malade etant en decubitus abdominal. C^est 
toutefois pour moi une question de savoir si on doit faire cette 
derniere intervention en une seance. Je I’ai entreprise deux fois 
en deux seances et sans accident, tandis que, dans le 3me cas on 
j 'avals op6re en une seance, le malade est mort 4 jours plus tard 
d'une atelectase pulmonaire diffuse et d’un oedeme pulmonaire. 
La question est de savoir si cet accident est du a I'extirpation 
simultanee des deux cotes XII, ce qui pourrait rendre la ventila- 
tion des poumons difficile. 

Pour Tintervention unilaterale, le malade est place sur un 
billot comme pour la nepbxectomie. 1/ incision est faite le long du 
bord infmeur de la 12nie cote (voir la fig. 2). Elle comprend le 
derme, le tissu souscutane et la musculature superficielle, puis 
on denude la cote XII et reseque jusqu'au processus transversal. 
On fend alors le tendon du transversus juste au-dessous de la 
cote en penetrant lateralement. Le tendon fendu, on introduit 
le doigt et refoule le peritoine. Medialement on repousse soig- 
neusement le cul-de-sac pleural vers le bant avec un doigt et le 
tient ensuite ecarte avec un speculum avant que le reste du ten- 
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dou, soit fen,du sur ie doigt qui y est introdnit. On arrive main- 
tenant a la partie superienre de la loge renale avec le fascia retro- 
renal qu"on isole medialement en arriere de la musculature, et 
lateralement et en avant du peritoine. Ainsi que nous Favons 
dit, on protege le peritoine lateralement avec un speculum, et 
avec un autre, on protege le cul-de-sac pleural medialement vers 
le haut. Ensuite on fend le fascia retrorenal verticalement et 
penetre dans la loge renale. La denudation de la sunenale est la 
partie la plus delicate de Toperation. La meilleure methode que 
j'ai trouvee est celle indiquee par Bleicher et que la fig. 2, en 



Fig. 2 Dennflation de la surrenale ganche par incision lombaire. 

bas, reproduit. Apres avoir ouvert la loge renale, on denude avec 
le plat de la main, en allant de I’exterieur a Finterieur, la face 
anterieure du rein du fascia prerenal a la hauteur de la moitie 
superieure du rein. Arrive au bord supero-medial du rein, on 
continue avec les doigts la denudation repondant a la loge renale 
aussi loin que possible dans le sens medial et vers le haut jusqu’an 
rachis. Toute la face anterieure de la surrenale est ainsi liberee 
et se presente bien. De plus, on garde la surrenale et le rein comme 
un entier. On embrasse bien le champ d'’operation en poussant le 
fascia prerenal en avant et le rein en arriere (Fig. 2). Les mani- 
fidaiions de la surrenale doivent etre faites d’une main tres douce, 
car des manoeuvres plus duxes pourraient amener une forte baisse 
de la tension arterielle et un shock. De petites hausses de ten- 
sion arterielle peuvent survenir meme par une manipulation 
prudente. 
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II maiKjue encore Yisolcition dc lo- suTTcnulc, c. a, cl. de liberer 
sa base et sa face posterieure. Tandis que Bleicheh isole imme- 
diatement la base, j’ai constate qiie c est nn avantage de com- 
mencer par isoler la face postfirienre dn fascia xetxorenal en allant 
de Texterieur vers Tinterienr avec 2 doigts. Einalement on de- 
colle la base de la surrenale du rein a Taide des doigts on avec 
des ciseaux non trancbants, car on travaille en contact avec le 
rein et dans le sens antexo-posterienr. La xelation est ordinaire- 
ment tres lacbe, de sorte qne le decollement a facilement lien 
txop tot en connexion avec Tisolation des faces anterieure et 
posterienxe. Le decollement dn rein et de la surrenale etant faite, 
on ponsse le rein later alement vers le bas avec nne serviette et 
nn speculum. 

La surrenale n’a a present de relation avec ses pedicules vas- 
culo-nerveux que le long de son borct interne lateraleinent vers 
le baut et m^dialement vers le bas et, en outre, an milieu a la 
liauteur de Tartere suprarenale mediane. La surrenale propre- 
ment dite est entouree de graisse a travers laquelle se presentent 
de petites parties du tissu surrenal caracteristiqueinent colore. 
Ce tissu est tres delicat et c'est seulement sur les pddicules qu’on 
pent tirer. On commence par isoler et pincer le pedicule supdrieur 
qui est long et etroit. Quand on y a pose les pinces, on pent, par 
la traction de la pince proximale, attirer la surrdnale vers le bas 
et en arriere et, de cette maniere, mettre a jour le pedicule in- 
ferieur qu^on pince egalement, mais juste a la surrenale ou a 
travers le coin de la surrenale s^il y a nn pddicule tres court. Si 
on ne s^en tient pas exactement a la surrenale, on pent facile- 
ment endommager les vaisseaux renaux. Apres avoir coupe ces 
deux pedicules il n’y a que celui du milieu qui tienne, repondant 
a Tartere suprarenale mediane. On le met a jour en tirant sur les 
pinces qui sont posees sur la partie glandulaire des deux-autres 
pedicules. On lie ce pedicule a Taide d’une aiguille a ligature de 
Lescbamp juste sur le tissu surrenal, on coupe le pedicule et 
Toperation se termine apres la ligature des deux pddicules prin- 
cipaux. 

Le piocede decrit compte pour le cote gauche. Du cote dwit il 
faut isoler et lier sur la glande la veine suprarenale qui part du 
centre de la face anterieure avant de commence!' le traitement 
sus-nomme du pedicule. La veine se prdsente nettement a la 
denudation de la face anterieure, decrite plus baut. La plaie de 
la paroi abdominale est refermee en Stages. Quelques auteurs re- 
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commandent de poser un petit drainage de courte dnree. d'ai re- 
ferme primairement et n'ai pas vu de complications. 

En cas de resection de la surrenale, cette resection se fait en per- 
forant la surrenale, p. ex. an milieu, avec Taiguille de ligature 
de Descliamp armee de fil de catgut. On lie les deux cotes et 
extirpe ensuite la partie peripherique de la ligature. :L'operation 
est uni- ou bilaterale. 

Avant d’operer les suirenales, les deux doivent etre examinees 
en vue d"une tumeur ou d’une liyperplasie, afin de ne pas faire 
une operation incorrecte ou du mauvais cote. Si la radiograpMe 
a vide et Turograpliie intraveineuse, eventuellement en connexion 
avec une insufflation d’air autour du rein et de la surrenale, ne 
donnent aucun renseignement surtout en vue d’rme tumeur, il n’y 
a que deux voies a suivre: 1° une palpation par devant par une 
laparotomie mediane superieure, metliode que je trouve impropre 
pour une liyperplasie et pen sure pour une tumeur, a moins qudi 
soit question d’une assez grande tumeur; 2° une exploration des 
deux surrenales en une ou deux seances. 

Dans Voperatian posterienre unilaterale, de quel cote faut-il 
d’ahord p^netrer? D’apres les experiences existantes, le plus prob- 
able est d’aborder la tumeur du cote gauche, qui est aussi le cote 
par lequel nous avons penetre. 

Une condition pour la reussite dans une intervention dans les 
surrenales, a I’encontre d’autrefois, est un traitement pre- et 
postoperatoire bien fait. A Forigine ce traitement a 6te mis en 
systeme a la clinique de Mayo et communique par Kepler, 
Walters et Piper en 1938. Comme I’extirpation d’une surrenale 
influe sur le metaboUsme des sels (valeurs de potassium augmentees 
et valeurs de cblorure de sodium diminuees) on donne au malade, 
2 jours avant I’operation, une nourriture pauvre en potasse 
(c. a d. sans pommes de terre ni pois) et ricbe en sel. Le manque 
de cortex sur renal influe egalement sur la resorption de la glucose 
dans le sens negatif et c’est pourquoi on donne une quantite 
abbndante d’hydrate de carbone avant et apres I’op&ation, ainsi 
que des produits corticaux parenteralement. La frequence et la 
dnree de I’administration'des produits corticaux apres i’operation 
dependent des conditions de la tension arterielle et des electro- 
cytes, mais on les administre au moins deux fois quotidiennement 
les premiers jours. La duree du regime dietetique postoperatoire 
depend des conditions des electrolytes, du taux du sucre et de 
I’uree dans le sang ainsi que de I’^quilibre de I’eau et du sel. Au 
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lieu de donner la glucose et le sel comme eau salee et glucos^e 
ordiuaire, additiouuee de citrate ou de carbonate de soude par 
ingestion ou injection souscutanee comme on le recommande de 
cote americain, Bothb Meyer et Ggrtz I’ont administree, dans 
le cas que j’ai op4re au Dronning Louises Bornehos'pital par 
ingestion comme une solution de 25 % de glucose jilus du sel 
dans du jus de citron. Nous avons utilise la meme metliode dans 
les 2 autres cas provenant de la clinique des Enfants du Bigs- 
liospital et qui ont ete operes par moi a la clinique cbirurgicale, 
mais on a administre en meme temps de Teau salee et glucosee 
iinmediatement apres Toperation. Nous avons administre pre- 
op&ativement le matin et Tapres-midi une ingestion de 60 gram- 
mes d^une solution de 25 % de glucose avec 1 gramme de sel 
dans du jus de citron. Le lendemain soir nous avons donne en 
outre intramusculairement 5 mgr. de percorten. La matin de 
Toperation on a administre la meme dose de glucose et de sel 
plus 5 mgr. de percorten. Immediatement apres Toperation on a 
donne aux enfants 10 mgr. de percorten et Va d’eau salee 
et glucosee. En raison de ^experience que nous avons acquise, 
nous conseillons toutefois d’administrer propbylactiquement 10 
mgr. de percorten pendant Toperation, environ 20 minutes avant 
rintervention dans la surrenale, car le'fercorten agit seulement 
au bout de 10 a 30 minutes. De plus, pour le shock nous faisoiis 
apres Toperation une transfusion de sang et donnons de Feau 
salee et glucosee en plus du percorten. Les 4 premieres heures 
apres I’operation il faut en fernianence un mideein aupres du 
malade, et une infirmiere les 4 premiers jours. La duree du traite- 
ment fostoferatoire et la quantite de percorten quhl faut admi- 
nistrer dependent, ainsi que nous Favons dit, des conditions des 
electrolytes, du taux du sucre et de Furee dans le sang, du pouls 
et de la tension arterielle, de meme que de Fequilibre de Feau et 
du sel. 

D’apres les principes mentionnfe, j’ai op6re 4 cas dont deux 
avaient un syndrome genito-adrenal, et les deux autres un synd- 
rome de Cushing dont 1 un toutefois etait pen net quant au diag- 
nostic du syndrome de Cushing ou du syndrome genito-adrenal. 

II etait question dans le prewwer cas d^un syndrome g6nito- 
adrenal, puberty precoce, chez une fillette de 4 ans. Elle avait 
un sy Sterne pileux tres fort sur les organes genitaux et son clitoris 
etait hypertrophic a un penis bien developpe (voir la fig. 3). 
L^enfant n’a pas eu de menstruation. Objectivement on ne trouva 
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pas de precision, pour uue tuiueur repondant aux orgaues genit- 
aux interixes, a Fhypopliyse ou a la region renale (urogrammes 
normaux). L’ exploration etait tonte indiquee en vue d’une pos- 
sibilite d’une tumeur surrenale. En decembre 1941 j’ai fait une 
lajoarotomie mediane suferieure afin de pouvoir resoudre le triple 
probleme; Texamen des conditions des deux surrenales et de 
celles des ovaires. II n’y avait pas de tumeurs dans les surrenales 
qu’on ne croyait pas grossies, mais on trouva toutefois que cette 



Fig 3. Syndrome genito-adrenal, Puberte precoce. 


estimation n’ etait pas sure. Par cette incision on introduisit une 
main jusqu’au bassinet et on crut constater que les ovaires etaient 
naturels quant a leur grosseur, leur forme et leur consistance. La 
palpation n’etant pas tonte sure, on fit une petite lafarotomte 
mediane inferieure supplementaire en inspectant directement les 
annexes egalement en vue de surrenales aberrantes. Les condi- 
tions etaient cependant normales. L’etat postoperatoiie fut sans 
complications. L’analyse des hormones vers cette epoque montra: 
gonadotropine 0, hormones oestrogenes 10 — 20, hormones andro- 
genes 55. Ces valeurs sont normalement 0 a cet age. 

L’annee suivante, les modifications dans les organes genitaux 
externes augmentant toujours, il etait tout indique de faire un 
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examen plus satisfaisant des surrenales quil avait ete possible 
de le faire par voie auterieure. L operation, se fit en. deux seauces, 
d^abord du cote gaucbe le “/n ^2, puis du cote droit le =^=^43, 
suivie d'uue surreualectoinic du c6t6 gauclie peirdant la meme 
seance. A la premiere operation du cote gaucbe, on trouva que 
la surrenale etait grossie, mais on ne put percevoir au palper dc 
tumeur dans la corticale ou la medullaire. Pendant cette palpa- 
tion, la tension arterielle baissa de 130 a 95, mais remonta a 130 
apres une injection de 1 cm^ d’epbedrine. Puis on referina la plaie 
et administra de Peau salee et une solution de bicarbonate. L en- 
fant avait subi un traitement preoperatoire comme indique plus 
baut. L'etat postoperatoire fut bon. A la derniere operation, apres 
le traitement preoperatoire ordinaire, on penetra dans le cote 
droit et constata que la surrenale etait plutot de grosseur natur- 
elle pour Page de Penfant et sans tumeur. L'organe nAvait que 
la moitie de celui du cote gaucbe a la premiere ojieration. On ex- 
tirpa le coin lateral inferieur de la glande pour Panalyse microsco- 
pique apres Pavoir liee par une ligature faite avec une aiguille a 
ligature de Descbamp. II n’y eut pas de baisse de tension arterielle 
ou d'autre influence sur la tension. Apres la fermeture de la plaie 
on aborda, pendant la meme sdance, le cote gaticlie et extirpa la 
surrenale qui s'etait montree fortement -grossie a la Ire opera- 
tion. II reste un peu de tissu surrenal a la ligature du pedicule 
inferieur, de sorte qu’il s'agib strictement parlant d'une surrdml- 
ectomie subtotale. Pendant les manipulations et Pablation de la 
surrenale gaucbe, la tension arterielle resta normale, mais 10 mi- 
nutes apres Pablation, la tension tomba en une demi-minute de 
140 — 120 — 60 a 0. En meme temps la malade devint bleu fonce 
avec la respiration superficielle. On administra dans le courant 
d'un quart d’beure 10 mgr. de percorten, 1 cnP de sympatol 2 
fois et Va cm^ dAdrenaline, apres quoi le pouls redevint sensible 
et 10 minutes apres, environ, la fillette etait de nouveau rose et 
respirait normalement. La tension arterielle etait cependant 
toujours basse et on lui administra de nouveau 10 mgr. de percor- 
ten et la tension remonta a 95—100 pendant la demi-beure qui 
sui-vit et resta la pendant les 12 beures suivantes. Ce n’est qu’alors 
que la tension arterielle remonta aux valeurs preoperatoires vers 
140 150. Le traitement postoperatoire dura 9 jours dans ce cas 
et le cours fut sans complications. JJ analyse des hormones le matin 
de Popdration montra: gonadotropine environ 17 U— R, hormo- 
nes oestrogenes plus que 20 mais au-dessous de 200 U— S, bor- 
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moues audrogeues 50 U — I par 24 lieuxes. Six semaines apres la 
surreaalectomie on tronva; gonadotropine 0, liormones oestro- 
genes an-dessous de 20, liormones androgenes 9. Un mois plus 
tard les valenrs etaient; 0, 50, 20 et, 6 mois plus tard; 0, au-dessus 
de 20, 80. Si Ton compare une serie d’ analyses hormonales faites 
avant et apres Toperation, il n’y a pratiqnement parlant aucune 
difference. Cinq a six mois apres Toperation, le systeme pileux 
du mont de Ver-us commence a tomber, de meme qu’il tombe 
quand or passe la main dessus. Le clitoris diminue. Ces deruiers 
mois on a observe qne le systeme pileux du mont de Venus esfc 
de nouveau plus solide. En janvier 1944, on constate a Fexamen 
qull est redevenu plus fort et solide. Le clitoris n^a pas aug- 
mente. La mere me fait savoir qu’il y a un grand cbangemeut 
psycbique cbez Tenfant. Avant I’operation elle etait irritable et 
emportee, tandis que maintenant elle est equilibree et toujouis 
de bonne bumeur. Auparavant elle se fatiguait vite et s’etendait 
plusieurs fois par jour sur son lit ou sa mere la trouvait endormie. 
A present elle court et saute comme les autres enfants et est en 
mouvement du matin an soir. La fillette est a la bauteur de son 
&ge et ne montre surtout pas dbnteret sexuel vis-a-vis de Tautre 
sexe, comme elle n’en avait pas montre auparavant. 

La biopsie prise a la surrenale droite montre une byperplasie 
considerable d"un cortex plutot normalement structure. Le con- 
tenu de lipoide semble legerement diminue dans le cortex et la 
repartition de la lipoide est irregubere. Pas de fucbsinopbilie. La 
surrenale gauche montre une byperplasie corticale encore plus 
considerable que du cote droit, jusqu’a 9 mm. En outre, ou voit 
juste en de 5 a ou au dela de la mince capsule de tissu conjonctif 
qui entoure la corticale, des ilots de cortex ronds ou ovales res- 
semblant a des adenomes mais on ne trouve uulle part de plus 
grands adenomes dans les coupes. L’aspect de la corticale est 
comme du cote droit quant a la structure et au contenu de lipoide. 
Pas de fucbsinopbilie (Gormsen). 

Les 3 malades suivants out ete operes a la cUnique C. La pre- 
miere, une femme de 22 ans que j'ai operee peu de temps apres 
la premiere operation faite a Penfant, souffrait du syndrome de 
Cusbing mais, par une insufflation d'air perirenale du cote gaucbe, 
on avait trouve une defiguration de I’ombre de la surrenale pou- 
vant faire soupgonuer une tumeur dans Forgane. Egalement dans 
ce cas-ci nous avons penetre par une laparotomie medians su- 
perieure. On trouva les ovaires normaux, les deux surrenales sans 
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tumeurs palpables ef ne paraissant pas hypertropliiees. Dans ce 
cas-ci on pensa que cette appreciation n etait. pas sure, ineme 
apres qu’on cut fendu la cloison postexienre dn peritoine parietal 
et la graisse devant la surrenale. Nous ne ponvons done, ainsi 
que nous Tavons deja dit, recommander cette operation. II ressort 
egalement de la bibliograpliie de ces dernieres annees que piii- 
sieurs auteurs trouvent 1’ appreciation incertaine au palper par la 
laparotomie. 

C’est pour cette raison que dans le troisieme cas on a cboisi la 
voie posterieure simultanement des deux cotes d'apres la metbode 
indiquee. II s’agissait d’un gar9on de 13 ans ayaiit un syndrome 
ressemblant tant au syndrome de Cushing qu’au syndrome genito- 
adrenal avec lij^perplasie des organes genitaux externes et un fort 
systeme pileux de ces derniers. L’examen radiographique ne 
montra rien d’anormal a rh 3 'pophyse et on constata des conditions 
objectives normales des gonades, de meme que Turograpliie in- 
traveineuse montra des conditions normales. L’indication d’une 
operation 4tait la possibilite d’une tumeur surrenale. L’interven- 
tion se fit le ^ narcose au protoxyde d'azote plus oxy- 

gene et ether. On trouva les deux surrenales uniformement gros- 
sies. Pas de formations d’ad4nomes palpables. Du cote droit on 
a pris un petit morceau pour Tanalyse diagnostique, tandis qu’on 
a fait ensuifee du cote gauche une resection surrenale, car on a con- 
serve environ le tiers de la surrenale. A la palpation de la surrenale 
gauche, il survint une courte hausse de 25 mm. de la tension 
art6rielle. La palpation de la surrenale droite donna une courte 
baisse de 40 mm., suivie d’une hausse de 30 mm. en connexion 
avec la .prise pour la biopsie faite du cote droit. Avant de com- 
mencer la resection du cote gauche, on a administre 2 fois . 10 
mgr. de. percorten a pen d’intervalle et 2 fois 1 cm® de sympatoh 
Malgre cela, il survint en connexion avec la resection, une baisse 
de la tension arterielle de 180 a 100 — • 90 a 0. La tension etait en- 
viron de 175/105 avant le traitement preop eratoire. Par Tadmi- 
nistration de 20 mgr. de percorten, 1 cm® d’oxedrine 2 fois et 
une transfusion de sang, on fit remonter la tension a 70 — 80 en- 
viron une heure apres la fin de I’operation. Pendant les premieres 
24 heures on administra en tout 50 mgr. de percorten et e’est 
seulement environ 24 heures apres I’operation que la tension fut 
la meme qu avant. Plus tard, il ne fut j)as necessaire d’admi- 
nistrer le percorten. Trois jours apres Toperation il se developpa 
un syndrome pneumonique bien que la recontre stethoscoj)ique 
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ne fut pas caiacteristique; aussi le malade fut-il radiographie daas 
son lit, surtont en vue d’une possibilite d’atelectases pulmonaires 
bilaterales. En raison de Tagitation du malade, la radiograpMe 
fut si peu nette qu on ne put rappreci(^r, toutefois il ne sembla 
pas y avoir d'atelectases dans les poumons. II fut traite a la cbe- 
mitlierapie. La mort survint a la fin du 4me jour apres Toperation. 
A Vautopsie on trouva une atelectase pulmonaire bilaterale aigue 
et presque totale et un oedeme pulmonaire. Dans Vliypophyse on 
trouva un petit adenoine basopMle dans la partie anterieure avec 
des modifications hyalines. 

La microscopie du tissu surrenal des cotes droit et gauche ex- 
tirpe a Yoperation, montra une hyperplasie moderee de la corti- 
cale. Les cellules corticales sont assez remplies de lipoide. Les 
modifications sont aussi prononce'es d un cote que de Tautre. 
On ne voit pas de granulations fuchsinophiles par la teinture de 
Ponceau. Dans la surrenale droite on trouva a Yautopsie par la 
mierosoopie une toute petite partie adenomateuse dans la corticale, 
entouree d’une capsule de tissu conjonctif bien developpe, ce 
qu"on n'avait pas pu percevoir au palper pendant Poperation. 

Uanalyse des hormones faite immediatement avant Pop4ration 
montra: gonadotropine 17 D — hormones oestrogenes environ 
50 U — S, hormones androgenes 26 U — 1, ce qui, pour ces deux 
dernieres valeurs, est un chiffre eleve cliez un gar 9 on de 13 ans 
(Hamburger). L’analyse faite 3 jours apres Poperation montra 0, 
moins de 7 U— S, 1 a 2 U — I par 24 heures. 

Le dernier cas que nous avons traite est un gargon a peine age 
de 18 mois qui avait un syndrome genito-adrenal, puberte precoce. 
II s^est developpe normalement jusqu'a Page de 6 mois. A son 
hospitalisation, il est sommatiquement bien plus grand et lourd 
que pour son age; taille d’un enfant de 3 ans, poids d'un enfant 
de 5 ans. Les organes genitaux externes grands et poilus. Les 
gonades sont de la grosseur d’un oeuf de pigeon mais, a part cela, 
normaux, pas de tumeur. 

La radiograpMe de la selle turcique ne montra rien d’anormai. 
Eien d’anormai egalement dans la region, des reins au palper ou 
a Purographie intraveineuse. En vue d’upe possibilite d’lrne tum- 
eur surrenale, on a entrepris une exploration des surrenales en 
deux seances, d’abord du cote gauche le 43 et du cote droit 
le ”/io 43, suivie d’une surrenalectomie gauche faite pendant la 
meme seance. On ne trouva pas de tumeur du cote gauche, on 
avait Pimpression que la surrenale etait un peu grossie. Dans 
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rautre operation, clu cote droit, on vit que la surr&rale n'etait 
que la moitie aussi grosse que la gauche. Pas d’adenomes pal- 
pables. La tension arterielle n’a pas ete influencee par la palpation 
des surrenales droite et gauche. L enfant a ete traite au prealable 
comme indique plus haut. Apres avoir referme i’incision du c6t6 
droit, on a fait, du cote gauche, une surrenalectomie suhtotale en 
conservant un peu du tissu rqjondant aux pedicules. Pendant 
Pablation de la surrenale, il y eut assez courte hausse de 10 mm. 
de la tension arterielle mais, par contre, pas de baisse avec le 
shoclc. Apres Poperation, on administra 200 cm* d’eau salee et 
glucosee et le traitement postoperatoire ordinaire. Le traitement 
postoperatoire au percorten continua pendant les 3 premiers jours 
et put cesser. L’etat postoperatoire fut sans complications. La 
microscopie de la surrenale gauche extirpee montra a quelques 
endroits une epaisseur normale de la corticale et a d’autres, une 
hyperplasie. Le tissu de la corticale avait a quelques endroits 
Paspect d’une involution postfoetale non achevee. Pas de forma- 
tion d’adenome ou de formation de tumeur. Dans la corticale r6- 
pondant surtout a la zone fasciculata on voit une degeneration 
adipeuse avec une fine vacuolisation du cystoplasma des cellules. 
Pas de fuchsinophilie. L’enfant a quitte Phopital au bout d'un 
mois. Pendant ce temps il n’y a pas eu de modification dans les 
organes genitaux et le systeme pileux. 

U analyse des hormones avant la surrenalectomie le Ys i3 montra: 
gonadotropine 0, hormones oestrogenes 0, hormones androgenes 
1 — 2 U — ^I, et le ‘Ys- ^ U — I d’hormones androgenes. Onze jours 
apres la surrenalectomie, le *Yio 43, Panalyse hormonale montra: 
O.O et les hormones androgenes environ Ys U — I. Cest en janvier 
1944 que nous avons eu pour la derniere fois des renseignements 
sur Penfant. Le medecin nous a communique que: 

Le systeme pileux des organes genitaux est aussi fort et etendu 
qu’auparavant mais que les poils ne tiennent pas et tombent 
quand on les tire legerement avec les doigts. Le penis et les go- 
nades sont inchanges; il avait avant Poperation les bras et les 
jamhes tres poilus mais poils sont tons tombes. De plus, il y a 
une transformation evidente dans sa fa9on d'etre. Avant Popera- 
tion il etait violent, turbulent et bruyant, a present il est calme 
et joue tranquillement. Son developpement mental se fait rapide- 
ment depuis sa sortie de Phopital, ainsi il parle presque pure- 
ment, tandis que lorsqu’il est rentre a la maison, il ne pouvait 
prononcer que quelques mots et des sons inarticules. 
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Dans aucun des cas observes de syndrome genito-adrenal on 
n’a tronve des tumeurs dans les surrenales oomme etant la cause 
dn syndrome mais, par contre, nne byperplasie des surrenales ou 
ceci en connexion avec un manque dbnvolution postfoetale. Taut- 
il faire dans de tels cas une resection bilaterale ou une surrdual- 
ectomie unilaterale? Si on trouve une byperplasie uniforme des 
deux cotes, on fera Toperation la moins dangereuse qui est la 
resection bilaterale. 

Par contre, si on trouve une byperplasie unilaterale prepon- 
derante, comme dans les cas presents de syndrome genito-adrenal, 
je pense que la surrenalectomie unilaterale est la juste operation 
si, dans Pentier, on doit intervenir dans un cas d’byperplasie. 
Pour ce qui concerne ce dernier point, des examens ulterieurs plus 
approfondis que ceux qui existent dans la bibliograpbie seront 
decisifs. Nos cas n’ont pas, avec le temps d’observation existant, 
montre d’effects frappants du traitement, a part les cbangements 
psycbiques que je n’ai pas rencontres dans la bibliograpbie. Ceci 
Concorde avec Pimpression qu’on a en parcourant avec critique 
la bibliograpbie presente; que la resection ou Pablation de la 
surrdnale pour Pbyperplasie de cet organe ne produit pas d’effet 
ou sevxlement un effet passager sur les cbangements physiques, 


E^snm^. 

Apres une presentation de la vascularisation des surrenales et 
apres une mention de leur grosseur, on donne un aper 9 U sur les 
voies d^acces aux surrenales. La voie la plus ordinairement em- 
ployee est la lombaire. On recommande une incision de la 12®® 
cote en connexion avec sa resection. On parcourt la technique 
de la denudation de la surrenale, son isolation et son extirpation. 
On decrit egalement la marcbe a suivre dans la resection uni- 
on bilaterale. On fait ressortir que les deux surrenales doivent 
etre examinees avant d’en faire Poperation, de meme qubn 
mentionne qu’il faut en premier lien penetrer du cote gaucbe 
dans Poperation en deux seances, car le pins probable est qu'’on 
rencontrera une tumenr de ce c6te. 

On ddcrit le traitement pre- et postoperatoire. La duie^ du 
traitement postopdratoire depend des conditions des electrolytes, 
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clu taux du sucre et de Turee dans le sang et de la tension ar- 
terielle. 

On fait un expose des points principaux des observations faites 
dans 2 cas de surrenalectomie gauche pour un syndrome genito- 
adrenal et une resection dans un cas de syndrome de Ousliing non 
caracteristique cliniquement. 

Dans les cas presents on ne trouve pas de tumeur dans les sur- 
renales, mais une hyperplasie. Les deux malades ayant eu un 
syndrome genito-adrenal out quitte bhopital et ont ete reexamines 
11 et 3 mois apres Toperation. Le troisieme malade est decede 
4 jours apres I’operation d’une atelectase et d’un oedem pul- 
monaires. L'autopsie a montre qu’il etait question du syndrome de 
Cushing en raison d'un adenome basophile.dans le lobe anterieur 
et non d’un syndrome genito-adrenal, ainsi que des signes du 
syndrome pouvaient I’indiquer. 

On conseille de faire la resection bilaterale pour une hyperplasie 
bilaterale uniforme, tandis que x^our une hyperplasie unilateral 
XDreponderante il faut probablement faire la surrenalectomie de la 
surrenale particulierement hyperplasique si, dans I’entier, on doit 
intervenir pour un cas d’hyperplasie. Pour ce qui concerne ce 
dernier point, des examens ulterieurs j»lus approfondis que ceux 
qui sent communiques dans la bibliographie seront decisifs. 

Vu le temps d’observations qu’ils ont eu, nos cas ne montrent 
pas d’effets frappants du traiteinent, a part les changements 
psyehiques vers le mieux, ce que je n’ai pas rencontre dans la 
bibliographie. 


Summary. 

Following a description of the arterial and venous supply of the 
suprarenal glands and mention of its size, the various approaches 
to the suprarenal glands are reviewed. The lumbar approach is the 
one most commonly used. An incision along the lower margin of 
the twelfth rib with resection of this rib is recommended. The 
technique with regard to the exposure, isolation and extirpation 
of the suprarenal gland is described. Likewise the method with 
unilateral or bilateral resection is presented. It is emphasized that 
both suprarenal glands must be examined before being operated 
on, and it is pointed out that the left side should be. opened first 
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in two-stage operations, since tlie cliances are greater of finding 
a tumor on that side. 

The preoperative and postoperative treatment is outlined. The 
duration of the postoperative treatment depends on the electrolytes 
blood sugar, blood urea and blood pressure. The main observations 
made in two cases of left-sided epinephrectomy in genito-adrenal 
syndrome and one case of unilateral resection in clinically non- 
characteristic Cushing syndrome are presented. 

The cases in question showed hyperplasia but no tumor in the 
suprarenal glands. The two patients with genito-adrenal syndrome 
were after-examined two and three months after the operation. 
The third patient died four days postoperatively of atelectasis 
and pulmonary edema. Autopsy revealed Cushing's syndrome due 
to a basophilic adenoma in the anterior lobe of the hypophysis 
and not a genito-adrenal syndrome, as the disease picture had 
suggested. 

In homogeneous, bilateral hyperplasia, bilateral resection is 
recommended, while in principally unilateral hyperplasia, epi- 
nephrectomy of the particularly hyperplastic suprarenal gland 
should presumably be done, if any intervention at all is advisable 
in cases of hyperplasia. With regard to the last point, however, 
final judgement cannot be passed until more satisfactory after- 
examinations than those published hitherto have been conducted. 

So far the two cases mentioned above have not shown any 
remarkable effect of the treatment, apart from mental changes 
for the better, that I have not found described in the literature. 


Zusammenfassung. 

Nach einer Darstellung der Aiterien- und Venenversorgung der 
Nebennieren und Erwahnung der Grbsse dieser Organe, wird eine 
tibersicht der fiir den Zutritt zu den hfebennieren infragekom- 
menden Wege gegeben. Der am haufigsten eingeschlagene Weg ist 
der lumbale. Es wird zu einem Schnitt den unteren Band der 
XII. Bippe entlang in Verbindung mit Besektion dieser Bippe 
geraten. Es wird die Technik inbezug auf die Blosslegung, Isolie- 
rung und Exstirpation der Nebennieren beschrieben. Auch das 
Verfahren bei ein- oder doppelseitiger Besektion wird wiederge- 
geben. Verf. betont, dass beide hlebennieren untersucht sein 
mlissen, ehe ein Eingriff an denselben vorgenommen wird, und 
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erwahnt aucli, dass bei zweizeitiger Operation zuerst die linke 
iSeite in Angriff zu nekmen ist, da die Wahrscheinliclikeit, eine 
Tumorbildung zn finden, auf dieser Seite am grossten ist. 

Die pra- und postoperative Bebandlung wird besproclien. Die 
Dauer der Nacbbebandlung bangt von dem Verbalten der Elektro- 
lyte, des Blutziickers, des Blutbarnstoffes und des Blutdruckes ab. 
Es werden die wiclitigsten Punkte von Beobaclitungen gegeben, 
die an zwei Eallen von linksseitiger Epinepbrektomie bei genito- 
adrenalem Syndrom und einem Ealle von einseitiger Besektion 
bei kliniscli uncbarakteristiscbem Cusliing’schem Syndrom ge- 
macbt warden. 

In den bier vorliegenden Eallen land man keine Tumorbildung en 
in den Nebennieren, aber Hyperplasie, Die beiden Kranken mit 
genito-adrenalem Syndrom wurden entlassen und 2 bzw. 3 Mo- 
nate nach dem Eingriff nacbuntersucbt. Der dritte Patient starb 
4 Tage nacb dem Eingriff an Lungenatelektase und Lungenodem. 
Die Sektion zeigte, dass es sicb um ein Cusbing’scbes. Syndrom in- 
folge eines basopbilen Adenoms im Vorderlappen der Hypopb}’'se 
bandelte, und nicbt um ein genito-adrenales Syndrom, worauf ge- 
wisse Ziige des Krankbeitsbildes gedeutet batten. 

Bei gleicbmassiger, beiderseitiger Hyperplasie wird eine bila- 
terale Besektion angeraten, wabrend bei vorwiegend einseitiger 
Hyperplasie eine Epinepbrektomie der besonders byperplastiscben 
Bebenniere auszufiibren ware, wenn man in Eallen von Hyper- 
plasie nun uberbauj)t etwas vornebmen soli. Inbezug auf diesen 
letztgenannten Punkt miissen bessere Naebuntersuebungen, als 
sie im Sebrifttum vorliegen, den Entsebeid geben. 

Unsere Falle haben bei der verliegenden Beobaebtungsdauer 
keine auffallige Wirkung der Bebandlung ergeben, abgeseben von 
psyobiseben Veranderungen im Sinne einer Besserung, was icb 
in der Literatur nicbt erwabnt gefunden babe. 
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From the Mariestad Hospital, Hariestacl, Sweden. 
(Surgeon-in- chief; G. Baueb, M. D.) 


Tlirombosis Followiiis Leg Injuries. 

By 

GUNNAR BAUER. 


Every surgeon whose work has brought liini into contact with 
fractures in the lower extremities has long been aware of the fact 
that these patients are especiallj’- subject to throrabo-embolic 
complications. It is, for instance, well known that a fatal pul- 
monary embolism often develops after fracture of the femoral 
neck or intra articular fracture of the knee. The actual rate of 
incidence of these thrombotic manifestations, liowcver, and the 
mortality and subsequent discomforts resulting from them, have 
not yet been studied in any detail. 

Another relevant problem is the well-known phenomenon that 
while in some cases of fracture recovery is rapid, and the patients 
can return to their work ndthout hindrance, in other cases which 
to all appearances are exactly similar there are serious after-, 
effects, lasting over a long period, in the form of pain, swollen 
legs which rvill not return to normal, or other such discomforts. 
No coinpletely satisfactory explanation of this has yet been found.' 

The general uncertainty with which this problem is surrounded is 
without doubt due to the fact that, for reasons to be enlarged upon 
later in this paper, the diagnosing of thrombosis, which is always 
a difficult matter, is especially difficult in the case of fractures 
and of other similar conditions. In fact, it.is only since venography, 
the method of diagnosing thrombosis by the roentgen rays, has 
been made available that it has been possible to throw some light 
on the whole subject. 

At the Mariestad Hospital, for several years, every case of 
thrombosis has been subjected to a thorough investigation, a, veno- 
graphic examination being one of the routine measures adopted. 
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The observations thus collected have been used in an endeaovur 
to establish the part played by thrombosis in connection with le^ 
injuries. 

Frequency. 

From material (1, 2) assembled from a number of countries, 
and comprising a great many cases, it is now possible to form a 
fairly good idea of the extent to which the thrombo-embolie 
disease occurs in the groups of patients among whom this compli- 
cation has been found to be most frequent. Thus, table 1 shows that, 
after surgical interventions, one in every sixty patients is likely to 
get thrombosis; one in every six of these dies of pulmonary em- 
bolism. After parturition, thrombosis occurs in one woman in every 
hundred, and among the thrombosis cases one in twenty-five dies. 
Among internal patients, the incidence of thrombosis, contrary to 
what has previously been believed, is even higher than among 
those undergoing operations, seeing that one in every fifty patients 
must expect to get thrombosis and that among these one in five 
falls a victim to pulmonary embolism. 

Table 1. 


Incidence of thrombosis and mottality folloiving thrombosis 
in different groups of patients. 



Incidence of 
thrombosis 

Death rate from 
pulmonary embolism 
among thrombosis cases 

After surgical operations 

After childbirth 

Among internal patients 

1.61 % 
1.01 % 

2.1 % 

16.6 % 

3.6 % 

19 % 


As regards the group which is the subject of the present dis- 
cussion, namely the traumatic cases, the literature does not con- 
tain anything like as detailed statistical information as that avail- 
able on the other groups. Only a few reports give any indication 
that this aspect has received attention. A paper by Vance (3), 
describing an investigation in New York for medico-legal purposes 
on fifty deaths following leg injuries, in which the cause of death 
was found to be thrombo-embolism, is of interest in this connection. 
It was found that this serious complication arose not only after 
severe types of fracture, but also after comparatively mild injuries. 
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In 11 cases, for example, it occurred after fracture of tlie tibia 
and fibula, in 2 after fracture of tlie tibia only, and in 7 after a 
simple fracture of the fibula. Even milder forms of injury were 
often sufficient provocation. Thus, in 5 cases there had been con- 
tusion or abrasion of the leg, in 3 a lacerated wound in the leg, in 
one a sprained ankle, and in one traumatic gonitis. It should be 
noted that in only one out of all these cases was the thrombosis 
diagnosed before the fatal pulmonary embolism developed. 

As has already been pointed out, the reason for the lack of 
reliable statistical material on the incidence of thrombosis following 
injury would seem to be that it has previously been difficult to 
make a definite and objective diagnosis. At the Mariestad Hospi- 
tal, however, over a period of three years from Oct. 1, 1940 to 
Sept. 30, 1943, the diagnosis has been verified by venography 
in all cases of thrombosis or of suspected thrombosis. A study of 
this material Avhich, although not large, has been carefully worked 
up, makes it possible therefore to reach a fairly coriect conclusion 
on the part played by injury in provoking thrombosis. 

During the above-mentioned three-year period 127 cases of 
thrombosis of the legs were treated at the Mariestad Hospital. 


This complication occurred: 

after surgical operations 36 times 

after childbirth or abortion 25 ” 

after fracture or traumatism in the legs 33 ” 

after treatment in bed for other reasons 25 ” 

in various other patients 8 ” 


Among the 127 patients in whom thrombosis developed 33 Avere 
suffering from traumatic conditions of the legs. T/ms, in a little 
over one-fourth of the thrombosis cases the disease arose after trauma- 
tism. 

The proportion appears still more striking, hoAvever, Avhen 
comparisons are made between the numbers of patients in the 
different etiologic groups. It Avill be seen from table 2 that among 
276 cases of leg injury there were no less than 33 cases of thrombo- 
sis, or an incidence of 11.9 per cent. On the other hand, the inci- 
dence of thrombosis among all the other groups of patients com- 
bined is as loAv as 1.04 per cent. Thus, thrombosis %vas twelve times 
commoner among cases of leg injury than in all the rest of the material. 


^ A detailed report on the material has been 


supplied in a previous article (4). 
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Table 2. 

Thromlosis cases at the Mariestad Hospital during three yean. 



No. of 
cases 

No. of patients 
who got 
thrombosis 

Incidence of 
thrombosis 

Total no. of patients admitted . 

9281 

127 

1.37 % 

Traumatie conditions in lower 




extremities 

276 

33 

11.9 % 

Other patients 

9005 

94 

1.04 % 


A fouxtli columa might therefore be introduced into table 1, 
headed thrombosis after injuries to the legs, and the incidence 
indicated as about 12 per cent. But the series presented in this 
paper is, of course, far too small to be compared with the very 
large series upon which the other figures in table 1 are based. In 
my opinion, however, there is not the slightest doubt but that 
future investigation will confirm that the proportions actually 
are as they have been indicated here. 

As regards the mortality among untreated cases of post-traumatic 
thrombosis, there is nothing to be gained from a study of the Mariestad 
series as all the patients suffering from thrombotic conditions in the 
legs have been treated rvith heparin at our hospital. It is to be assumed, 
however, that if no special therapy is adopted the mortality among 
these patients will be hardly less than among patients submitted 
to surgical interventions and among internal patients, that is, about 
15 — 20 per cent. Considering that there is such a high proportion of 
elderly patients among the fracture cases, however, an even higher 
rate of mortality is perhaps to be expected. 


The Cause of the Frequent Occurrence of Tronihosis 
among- Patients with Leg Injuries. 

A study of the types of leg injuries giving rise to thrombosis 
yields certain features of interest (table 3). It will, be observed 
from this table that the tendency towards thrombosis is great in 
patients suffering from fracture in the neck of the femur, an 
observation which tallies with the experiences reported by most 
investigators, and which in all probability is largely due to the high 
average age of these patients. The number of thrombosis cases is 
surprisingly low, on the other hand, among patients with such a 
serious injury as fracture of the femoral diaphysis, w^hile after 
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breaks in tlie long bones of tlie lower leg or in the maleoli the 
incidence of the disease is fairly liigh. The greatest number of 
cases occur in connection with intra-articular fractures in the tibial 
condyles. Another strildng feature is that fractures are by no 
means the only traumatic condition from which a thrombosis 
may arise. Injuries in the soft tissues such as lacerations, wounds, 
or even simple hematomas, are often sufficient to cause a high 
frequency of thrombosis; in the lower leg the proportion is no less 
than 18 per cent. 

Table 3. 


'Thrombotic complications in patients admitted to the Mariestad Hospital 
for injuries to the thigh- and lower leg during three years. 



No. of 
cases 

No. of patients 
who got 
thrombosis 

Approximate 
incidence of 
thrombosis 

Fiacture of femoral neck 

47 

7 

. 

0/ 

/o 

Fracture of femoral shaft 

25 

1 

4% 

Injuries in soft tissues of thigli . 

30 

4 

13 % 

Traumatic gonitis 

43 

3 

7% 

Intra-articular fracture in knee. 

If) 

4 

21% 

Fracture in Imver leg 

52 

5 

10% 

Fracture in malleoli 

25 

3 

12% 

Injuries in soft tissues of lower 




leg 

33 

G 

18% 

Total 

274 

33 

11.9 % 


It is tempting to endeavour to draw conclusions, on the basis 
of these observations, as to the reason for the high incidence of 
thrombosis among patients suffering from leg injuries. The first 
obvious remark to be made is, of course, that almost all these 
patients were compelled to spend a period in bed and that this 
fact, according to universal experience, is one of the chief causes 
of thrombus formation. This can not be the only explanation, 
however, since if it were, the frequency of thrombosis ought not 
to be higher than that shown in table 1, or about 2 per cent at the 
most. Instead of this, we are confronted with a figure of 12 per 
cent among the traumatic cases. Further, if the stay in bed were 
the only decisive factor, it could be expected that the thrombosis 
would have occurred as frequently in the undamaged leg as in the 
injured leg. On the contrary, however, the experience at the Marie- 
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stad Hospital has been that, in all cases except one, the disease 
arose in the leg that had sustained the injury. There is every 
reason to believe that this v?as due to the fact that the injured leg, 
for various reasons, had been kept practically motionless. The 
plaster casts, the stretching apparatuses, various forms of ban- 
dages, and the pain caused by movement, no doubt all contributed 
towards this result. It should also be noted from table 3, however, 
that the occurrence of thrombosis — if the large number of frac- 
tures of the femoral neck, due without doubt to the high age of 
most of these patients, be left out of consideration — was much 
more frequent after injuries in the lower leg than it was in connec- 
tion with similar conditions in the thigh. It will be found, if the 
case histories be studied closely, that in most instances it was a 
matter of large hematomas which had produced considerable 
swelling in the region surrounding the knee or in the upper part of 
the calf. In the case of the injuries in the soft tissues of the thigh, 
also, these were situated immediately above the knee joint and 
produced a similar, swollen condition. Thus, a common feature in 
all these cases was that there was a process which caused increased 
pressure in the soft tissues around the knee and had thereby 
brought about a greater or lesser degree of compression of the thin- 
walled and unprotected popliteal vein, or the upper parts of the 
deep blood channels in the lower leg. As a result, the flow of blood 
through the popliteal vein had become greatly impeded and a 
condition created for the formation of thrombosis exactly at the 
spot for which this disease shows a predilection in its beginning 
stages, the deep blood channels of the lower leg. 

In my opinion, slowing of the blood flow from the lower leg is 
the most important factor in the production of thrombosis. The 
fact of having to lie in bed for any length of time, for whatever 
reason, causes a retardation in the blood flow, and results in a 
small number of thrombosis cases. In traumatic injuries in the 
knee joint region or in the lower leg the retarding effect reaches 
its height; the incidence of thrombosis is also multiplied many 
times over. 

Di.agnosis. 

There is much evidence to show that in a great many cases 
thrombosis arising after injuries to the legs has hitherto failed to- 
be diagnosed. Some intimation of this fact is provided, for example, 
by the previously-mentioned report by Vance, in which it is stated 
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that among fifty cases of post-traumatic thrombosis only one was 
established by diagnosis while the patient was still alive. The 
same impression is gained from a study of the materifil from 
earlier years at Mariestad. During the ten-yeai period bctvecn 
1923 and 1932, for instance, only one-eighth of all the cases 
diagnosed as thrombosis was described as being due to an injur}’’ 
to the leg. Now-a-days, since the introduction of venography, 
more than one-fourth of all cases of thrombosis are found to have 
this etiological basis. Mention can also be made here of an investi- 
gation carried out by the author in another connection (5). In 152 
patients who had sought medical aid on account of swelling of 
the legs, or leg ulcers, it was possible to establish by venography 
that they had had a phlegmasia alba dolens in the leg many years 
previously. When an attempt was made to discover the conditions 
existing when these patients had had their thrombosis it was 
found that a great many of them could remember that the disease 
had arisen in connection with a fracture in the leg, but that an 
even larger number could not at first recall anything of this nature. 
It was only after a careful reconstruction of all relevant incidences 
that these patients could remember having had a fracture of the 
leg at an earlier period, spending a long time in bed, and having 
an extremely swollen leg ivhen the plaster was removed, and ha\dng 
never since then been completely free from swelling and discom- 
fort. In all probability, a post-traumatic thrombosis must have 
been present in these cases, although it had not been diagnosed 
wdien it was in the active stage. 

It is important to understand exactly what happens when 
thrombosis following traumas is overlooked, as it obviously often 
has been in the past. To start rvith, we can say that a certain 
percenbage of the fracture patients die from a sudden, unexpected 
attack of pulmonary embolism, an occurrence which is only too 
well-known. Among the others, the thrombotic process apparently 
passes through its customary stages, disguised by the general 
swelling and the hematoma formation in the leg, or under cover ol 
the plaster bandage. AVlien the patient is finally released from the 
plaster there may be no sign of anything indicating the presence 
of a thrombosis except, perhaps, for a pronounced but un- 
accoun-table swelling of the leg which becomes accentuated when 
the patient is allowed to get up. 

Although it is obvious that in patients who have sustained a 
fracture or a bad injury to the leg, the lower part of the leg is 
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generally swollen for one reason or another for quite' a long period 
afterwards — this being generally due, in all probability, as will 

be discussed later in this paper, to angiospastic disturbances I 

nevertheless feel comdnced that the.patients in whom the swellino- 
is especially persistent have had an undetected thrombosis in this 
leg. This theory is based on my observations in connection with 
the chronic cases of thrombosis which have already been mentioned. 
It was often possible, on going through the past history of these 
patients, to reconstruct the entire course iri a fracture case of the 
type in question, namely, one in which a predisposition to swelling 
and other discomforts had persisted after the break had healed 
and the plaster was removed.. It could often be established that 
this swelling was nothing more nor less than the aftermath of 
thrombosis. In the manner typical of this disease the s.welling had 
never totally subsided; on the contrary, if anything, it had become 
W'orse. Finally, as the years passed, other typical thrombosis 
sequelae had arisen in the form of brown, contracting indurations 
on the lower leg, and in many cases also the characteristic leg 
ulcers. 

For the two reasons mentioned above, that is, to prevent sudden 
deaths from pulmonary embolism, and to hinder the appearance 
of post-thrombotic ailments, it is 0 / the utmost importance, therefore, 
that every attempt should be made to detect incipient thrombosis in 
traumatic cases, in order that suitable treatment may be instituted, 
I admit, however, that it is often a difficult matter to make an 
early diagnosis in these cases. 

The general method for the diagnosing of thrombosis, wdiich has 
now been found to be satisfactory, has been described in previous 
publications (1, 6, 7). The diagnostic difficulties are even greater 
in rhe traumatic cases, however, than with other cai.egofies of 
patients. The temperature and pulse, for instance, are unstable 
during the period immediately following a trauma, and are not to 
be taken as reliable guides. Spontaneous pain can just as well 
originate from the actual lesion as from a beginning thrombosis, 
and in the same way swelling or pressure tenderness may just 
as well be caused by hematoma formation or- lymphangitis as by 
thrombosis. Finally, all local observations are often difficult, or 
even completely impossible, for the simple reason that the leg is 
encased in plaster. 

There is no infallible rule, in these circumstances, for being 
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sure of discovering every case of thrombosis at an early stage. 
The only thing to be done is to use one’s judgment and powers of 
deduction, and above all to realize how common this complication 
actually is, and to be constantly on the look-out for it. One method 
which can be of great assistance in the uncertain cases is veno- 
graphy, which is even more valuable, for differential diagnostic 
purposes, in the posttraumatic cases than it is in the other groups 
of patients. 

The diagnostic problems are illustrated to a certain extent by 
our experiences at the Mariestad. Hospital. During the three-year 
period mentioned earlier in this paper 276 cases of leg injuries weie 
registered. In 43 of these patients, such symptoms arose that the 
presence of thrombosis was either beyond all doubt or was to be 
strongly suspected. A closer study of the cases has brought out tliat 
in 22 instances the diagnosis left no cause for doubt. In 8 of them 
the whole leg presented the picture of a phlegmasia alba dolens, 
and in the other 14 the thrombotic process, when it was detected, 
was still confined to the lower leg but was nevertlieless unmistake- 
able. In practically all these cases a venographic examination 
was carried out, mainly for scientific reasons, but' it can be said, 
however, that in none of them was venography absohitehj necessary 
for the confirmation of the diagnosis. 

In the remaining 21 cases the symptoms were all confined to the 
lower leg and were in addition so vague that it was not possible to 
decide with any degree of certainty, from the clinical observations 
alone, whether thrombosis was present or not. Venographic exam- 
inations were resorted to in all these cases and the results jirovided 
conclusive evidence. The presence of thrombosis was established 
in 11 instances; the patients were treated with heparin and soon 
became free from all their symptoms. As regards the remaining 
10 patients the venograms u'ere negative, and they therefore 
received no anti-thrombosis treatment. Nor did they develop any 
signs of the disease during the remainder of their stay in hospital. 

In the material from the Mariestad Hospital, therefore, signs of 
thrombosis arose in not quite one-sixth of the cases of leg injuries. 
In half of these, thrombosis was definitely diagnosed on the basis 
of the clinical findings only. In the other half, the clinical signs 
were more uncertain, and it was only through the venographic 
examination that the diagnosis could be verified. It was proved 
by venography that in about half of the uncertain cases an incip- 
ient thrombosis was present; in other words, it was just at the 
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stage at wHch. treatment can be instituted witb tlie greatest 
chances of success. In the other uncertain cases there was no 
thrombosis, and the explanation of the clinical findings was there- 
fore to be sought in some other cause. 

It would be extremely interesting to make a closer investigation of 
the pathological conditions in a lower leg which can produce a syndrome 
so strongly resembling the one occurring in thrombosis. An analysis of 
the cases in question showed that in most of them the condition was due 
mainly to angiospastic disturbances, a fact which was confirmed by the 
rapid effect achieved by the blocking of the relevant sympathetic 
lumbar ganglia with novocain after all other therapeutic measures had 
been found to be ineffective. A more detailed account of various ob- 
servations made in this connection must, however, be reserved for a 
later publication. 

In view of the great risk of pulmonary embolism, or of the 
troublesome after-effects of thrombosis, it is in my opinion of such 
vital importance that a definite diagnosis should be made while 
the disease is still confined to the lower leg that there is evenj 
justification, if this complication is suspected, for cutting a plaster 
bandage which has already been applied, in order to make the leg 
accessible for a thorough clinical, and possibly also a venographic, 
examination. The risks involved in doing this are much less than 
if a case of thrombosis is left undiagnosed and untreated. 

In the Mariestad series there were seven cases in which the presence 
of thrombosis was suspected while the injured leg was in plaster-of- 
Paris. In one instance there was no difficulty in diagnosing the condi- 
tion because a phlegmasia alba dolens was already so manifest that 
there was no need to take a venogram. In one of the other cases the 
thrombosis appeared in the uninjured leg; this was the only case in 
which this occurred. In the other five cases it was necessary to cut the 
plaster; after this had been done a venographic examination revealed 
a thrombosis. The patients suffered no ill-effects from this measure. 
It was done by making an incision along the upper surface of the plaster 
bandage, and after the venogram had been taken the leg was replaced 
in the groove formed by the plaster, this being sufficient to fix the limb 
in the desired position. In one of the cases (a complicated tibia fracture) 
the position of the leg in the plaster had not been satisfactory from the 
start, and an osteosynthesis was to be done. The operation was delayed 
owing to the thrombosis but it was performed twenty days later, after 
the j)atient had received heparin treatment. 


Treatment. 

As in the case of all other types of thrombosis the post-traumatic 
variety can best be combatted by prophylactic measures , If it be 
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taken as established that the chief reason for the development of 
a thrombosis is a retarded return of the blood through the pojditeal 
vein, then the most effective preventive measure will obviously 
be to raise the foot of the bed and to avoid the use of bandages, 
either of elastic or of other materials, which will constrict the 
region of the knee. It is more difficult, of course, to arrange for the 
patient to make suitable movements with the leg, but alternate 
stretching and relaxing movements can be made by the muscles 
even when the leg is attached to a traction apparatus or encased 
in plaster. Whenever possible, the patients should be allowed to 
get up, after the leg has been provided with a plaster bandage for 
walking purposes . - ■ 

As regards the treatment with the specific agents now available 
for the combatting of thrombosis, heparin and dicoumarin, it 
might seem tempting to try prophylactic treatment with these 
preparations in the very group of patients in which the disease is 
particularly apt to occur, namely, the traumatic cases. Treatment 
of this kind, however, would meet with great difficulties, if only 
for the reason that it would have to be continued in many cases 
over a very long period of time. In patients with leg injuries in- 
volving a stay in bed, the period during which a thrombosis may 
arise extends over many weeks or months . In one of my cases, for 
instance, this complication did not occur until ninety days after 
the patient had sustained a complicated fracture of the femur. 
Furthermore, in the case of quite recent fractures, hemarthrosis, 
wounds, or hematoma, it seems possible that anti-coagulants 
might have a directly injurious action. It may be mentioned, 
however, that heparin, even when it was instituted as early as 2 — '3 
days after the accident, did not have unfavourable effects in a 
single one of my cases. 

As a rule, therefore, the treatment must be confined to cases 
in which the presence of thrombosis has already been established. 
The experiences with this form of treatment at the Mariestad 
Hospital are based wholly on what has been achieved with the use 
of heparin (Vitrum). This agent has, in fact, been found to be so 
excellent that experiments with dicoumarin were considered un- 
necessary. 

Heparin treatment in post-traumatic thrombosis ought un- 
doubtedly to be carried out along the same lines as those used for 
all other forms of incipient thrombosis. The regimen worked out 
at this hospital, and used without much variation by all hospitals 
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Example of typical aborthe treatment wth heparin. — In morning of sixth day 
after, a norm al partus a rise in temperature and pulse rate and slight tenderness 
on palpation over middle third of calf. VenograpMc examination (the picture to 
the right) revealed absence of contrast filling in deep blood channels of lower leg 
but a normally outlined femoral vein. Thus, a beginning thrombosis still confined 
to the lower leg. Heparin treatment: First day 150 + 100 + 150 mg. of heparin 
administered intravenously. Second and third days 100 mg. three times. After 
that, gradually reduced doses. Total dose, 1,300 mg. Result; On third day all 
tenderness had disappeared and temperature normal. Patient allowed to get up. 
On fifth day patient was provided with an Unna’s paste stocking and discharged 
from the hospital. 


in Sweden at which heparin treatment has been adopted, may he 
described briefly in the following manner. As soon as thrombosis 
(or pulmonary embolism) has been diagnosed 150 mg. of heparin 
is given immediately. Depending on the time of day when the 
diagnosis is made, one, or perhaps two, more doses of the same 
magnitude can be given, an interval of four hours being allowed 
to elapse between the doses. The last dose is given late at night. 
During the following few days three injections are given daily, 
a morning and an evening dose of 150 mg. and a midday dose of 
100 mg. After a few days the temperature usually returns to nor- 
mal (or to a few tenths of a centigrade above normal), and the 
swelling and pressure tenderness subside. The dose is then generally 
decreased, only two injections of 100 mg. daily being given, and 
on the last day the patient receives an evening dose only. The 
treatment is then at an end (see fig, 1). 
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In the majority of the thrombosis cases this heparin treatment 
takes between four and six days. After this time most of the pa- 
tients can be allowed to get up; this is, in fact, one of the leading 
principles of the treatment, that the patients must be got out of 
bed at the latest on the last day the heparinization is in pogress. 
The reason for this is to prevent fresh thrombi from forming when 
the protection provided by the heparin is withdrawn. 

In one aspect only docs the ifcatnicnt of post-iTauniatic thi onibosis 
differ from the method used for other forms of thrombosis. In the 
case of post-traumatic thrombosis, the patients can often not be 
allowed to get up when the thrombotic process, after 4 — '6 days of 
heparin treatment, is assumed to be cured. For obvious reasons, 
the plaster bandage or the traction treatment which the patient 
is undergoing must make this impossible in a great many instances . 
Under these circumstances, something has to be done to prevent 
the process from breaking out afresh, even though the patient is 
still lying in bed . 

With this end in view, a method has been worked out at the 
Mariestad Hospital which might be termed extended heparin 
treatment. According to this method, when the return of the 
temperature and the pulse to normal, and the disappearance of 
the swelling and tenderness in the leg, indicate that the original 
thrombotic process is cured, the patient is kept going on small 
doses of heparin. As a rule, 100 mg. is given daily, in the evening, 
during the first few days. After a few days (2 — 6), this same dose 
is given every second day, and finally only every three days. 
After this dose has been repeated at three-day intervals a few 
times the treatment is discontinued -{see fig. 2). 

Seven cases of post-traumatic thrombosis have been treated in 
this way at Mariestad. In all cases except one the active throm- 
botic process was cured, clinically, after five days, on an average. 
After that period extended heparin treatment was continued for 
an average of twelve more days. The average total dose of heparin 
was 2,500 mg. In only one case, a bad comminuted fracture of the 
tibial condyles, was it necessary to extend the heparinization for 
as long as 23 days, the total dose being 6,300 mg. The result of the 
extended heparin treatment was fully satisfactory in all the cases. 
In no case was there the least, sign of a recurrence of the thrombo- 
sis. One patient was even able to undergo an operative osteosyn- 
thesis two days after the treatment had been discontinued, without 
displaying any subsequent signs of thrombosis.- 
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Kg. 2. 

Example, of extended heparin treatment in a patient who was not able to gel up 
immediately after healing of the thrombosis. — FiveB.ays after a tibia fracture, a rise 
in temperature and pulse rate and clinical signs of thrombosis in lo-vrer part of 
injured leg. Heparin treatment: First day 150 + 100 + 100 + 150 mg. of heparin. 
After that, gradually reduced doses. By fifth day (Apr. 24) all local symptoms had 
disappeared and temperature was normal. Thrombosis obviously cured. Under 
normal conditions the patient would now have been allowed to get up. Owing to 
the fracture this was impossible. Extended heparin treatment was therefore given, 
with decreasing doses, on the first days in the morning and evening, then every 
two days, and finally every three days. Nineteen days after appearance of throm- 
bosis all risk of a recurrence was considered to be over and the patient was dis- 
charged, with his leg still in plaster, to await healing of the fracture within the 
normal time. 


The results of the treatment of patients with fost-traumatio throm- 
bosis with heparin, achieved at the Mariestad Hospital, can he sum- 
med up in the following words. During the three-year period em- 
braced by the present investigation a total of 33 cases of this type 
of thrombosis were treated. There was one death. This was a 70 
year old woman with a fracture of the femoral neck. Tentlays after 
the accident a rapidly developing thrombosis in the leg was dia- 
gnosed. Heparin was administered immediately but she died sud- 
denly of pulmonary embolism before it had had time to take effect. 
In all the other cases the heparin put an effective stop to all further 
signs of the thrombotic process. The disease never, in fact, spread 
further than the area it was involving at the time the treatment 
was instituted. In 26 of the cases the disease had not spread to 
the thigh and did not do so later. According to an investigation 
made by the writer in another connection (5), this means that m 
all probability all these patients would escape the post-traumatic 
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sequelae, sucli as swelling, indurations, and leg ulcers, wliicli liave 
been described in other communications and which only seem to 
appear when the thrombosis has involved tlie whole leg. In pati- 
ents not treated with heparin, onjthe other hand, the thrombosis 
is known to spread from the lower leg to the thigh in dbout two- 
thirds of the cases. 

Summing up, therefore, it may be said that during three years 
at the Mariestad Hospital, the treating of post-traumatic throm- 
bosis patients with heparin has reduced the death rate due to 
pulmonary embolism from 15 — ’20 per cent to 3 per cent; in other 
words, to one-fifth or one-seventh of what it was before, and that 
at the same time, among 26 cases, the probability of the occurrence 
of post-thrombotic after-effects was reduced to practically nil 
instead of its being likely that 17 or 18 of these patients would 
sooner or later become the victims of thrombotic sequelae. Finally, 
seven patients already had phlegmasia alba dolens at the time the 
treatment was started. These patients respond almost as promptly 
to intensive heparinisation as those with thrombosis of the lower 
leg. How the future prognosis appears for these patients is as yet 
not known. 


Summary. 

Investigations carried out at the Mariestad Hospital would 
indicate that thrombo-embolic complications occur after injuries 
in the lower extremities to a far greater extent than has previously 
been supposed. While the incidence of thrombosis is about 1.6 per 
cent after surgical operations, 1 per cent after childbirth, and 2.1 
per cent among internal patients undergoing treatment in bed, 
the corresponding figure for patients who have sustained injuries 
to the legs goes as high as 12 per cent. Thus, post-traumatic throm- 
bosis proves to be the commonest of all the different forms; actually 
a little over one-fourth of all cases of thrombosis would seem to 
have this etiologic background. 

In practically every instance the disease occurs in the injured 
leg. The reason for the liigh incidence of the complication in this 
category of patients seems to lie partly in the total immobility of, 
the damaged leg, and partly in a retarded blood stream in the pop- 
liteal vein due to hematoma formation, edema, or constricting 
bandages. ‘ ® 

18 — chir. Soandmav. Vol. XG. 



244 


GUNNAR BAUER. 


Until recently, there must without doubt have been a great 
many cases o£ thrombosis following leg injuries which have not 
been diagnosed, and consequently have received no treatment. 
It is quite possible for a throml^osis to become played out under a 
plaster-of-Paris bandage and only later make its presence known 
in the form of a persistent swelling and pains in the leg. Such 
symptoms appearing in the late stages of fracture treatment are 
often merely the precursors of a whole series of the typical post- 
thrombotic sequelae, swelling, indurations, and leg ulcers. 

The diagnosing of incipient thrombosis in an injured leg is es- 
pecially difficult owing to the fact that the specific signs of thromb- 
osis are often drowned, as it were, in the symptoms resulting from 
the traumatic condition in itself. It should be realized that a 
thrombosis can be expected in one out of every eight patients, 
and that every suspicions symptom must be thoroughly investi- 
gated. If this is done, it would seem that about half of the thromb- 
osis cases can be diagnosed by ordinary clinical examination. 
In the remainder of the cases, venography is of great value. 
This examination is of even greater differential diagnostic im. 
jjortance in post-traumatic thrombosis than in other forms of the 
disease. 

The most suitable treatment for post-traumatic thrombosis 
seems to consist, in the first place, in prophylactic measures such 
as raising of the foot of the bed, and making tbe patient carry out 
movements of the leg muscles to the extent this is possible, and in 
the second place in the application of specific anti-thrombosis 
preparations. 

Tbe present investigation concerns only experiences with hepa- 
rin. This agent should be administered according to the same rules 
as in all other types of thrombosis, but as some of tbe patients are 
not able to get up after the heparin therapy has been discontinued, 
an extended form of treatment must be adopted. With the aid of 
heparin the mortality from embolism after traumatism has been 
reduced, during a period of three years, to less than one-fifth of 
what it would otherwise have been, and in addition to this the 
probability that thrombotic after-effects such as swelling and leg 
ulcers might subsequently appear bas likewise been considerably 
decreased. 
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Zusammcnfassung. 

In dem ICxankenhaus Mariestad vorgenommene Untersuchungen 
scheinen darauf hinzuweisen, dass nacL. traumatisclien Ver- 
letzungen dcr unteren Extremitaten tliroixiTjo-smbolisclie Kompli- 
IcalionGii m "vigI gxdssGrGixi A.nsmass6 aiift/rGiiGiij als mail gs sicli 
bisher vorgestellt bat. Wahrend die Tbrombosefrequenz nacb 
cliirurgisclien. Operatiouen etwa 1.6 % bGtiagt, nacb Entbin- 
dungGn 1 % imd bei bettlagGrigen innermediziniscben Eallen 
2. 1 %, sclieint die Frequenz nacb traumatiscben Beinverletzungen 
auf etwa 12 % in die Hobe zu scbnellen. Die posttraumatiscbe 
Tbrorabose wird hierdurcb die gewobnlicbste aller Tbrombose- 
foTinen sein: reichlich ein Viertel aller Tbrombosen scbeint tat- 
sacblicb diese Atiologie zu baben. 

Die Tbrombose tritt praktiscb immer in dem verletzten Bein 
auf. Die Ursacbe ihres haufigen Vorkommens scbeint teils durcb 
das strenge Stilliegen der verletzten Extremitat bedingt zu sein, 
teils durcb Blutstromungsscbwierigkeiten in der Vena poplitea 
infolge von Hamatombildung, Odeni oder driickenden Verbanden. 

Die Haufigkeit nicbt erkannter und nicbt bebandelter Tbrom- 
bosefalle bei traumatischer Verletzung des Beines scbeint bisber 
sebr gross gewesen zu sein. Eine Thrombose kann sicb sebr gut 
unter eineni Gipsverband abspielen und erst spater auffalligere 
Symptome in Form von zuriickbleibender Schwellung und Scbmer- 
zen im Bein geben. Oft sind solcbe Symptome im Nacbverlanf 
einer Frakturbebandlung nur die Einleitung zu einer cbarak- 
teristiscben Serie der gewdbnlicben posttbrombotiscben Symp- 
tome: Schwellung, Induration und Dnterscbenkelgescbwiir. 

Die Diagnose einer binzugekommenen Tbrombose in einem 
traumatisierten Beine bietet besonders grosse Scbwierigkeiten, 
indem die spezifiscben Thrombosesymptome oft in den durcb 
die Verletzung an sicb bervorgerufenen Symptomen sozusagen 
untergeben, Es ist notwendig sicb daxiiber klar zu sein, dass man 
ungefabr in jedem acbten Falle eine Thrombose erwarten kann, 
und seine Aufnierksamkeit auf jedes verdacbtige Symptom zu 
ricbten. In dieser Weise scbeint sicb etw^a die Halfte der Tbrom- 
bosefalle auf rein klinischem Wege feststellen zu lassen. In den 
ubrigen Fallen leistet die Venograpbie unscbatzbare Dienste, 
eine Untersucbung, die gerade bei posttraumatischen Throm- 
bosen nocb grbssere differentialdiagnostiscbe Bedeutung besitzt, 
als sonst. 
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Als zweckmassige Beliandlutig der loosttraumatischen Tlironi- 
bosen erscbeinen erstens prophylaktische Massnalimen in Borm 
von Hocklagerung des Fusses und Bewegungen der Muskulatur 
der Extremitat in dem Masse, als die Verletzung es erlaubt, und 
zweitens spezifiscbe antitbrombotiscbe klittel. 

• Die bier vorgelegten Untersucbungen umfassen nur die mit 
Heparin gemachten Erfabrungen. Dieses Mittel ist in derselben 
Weise zu geben, wie bei jeder anderen Thrombose, da aber die 
Kranken nacb beendeter Kur oft nicbt aufsteben konnen, muss 
mancbmal als Vervollstandigung eine verlangerte Heparin- 
bebandlung gegeben werden. Mt Hilfe von Heparin ^vurde die 
Sterblicbkeit an Embolie nacb Traumatismus in einer dreiiabrigen 
Zeitspanne auf weniger als ein Funftel dessen beruntergedrilckt, 
was sonst zu erwarfcen gewesen ware, und ausserdem wurde die 
Wahrscbeinlicbkeit des Afutretens von Spatkomplikationen in 
Form von Schwellung und Unterscbenkelgescbwiiren sehr bedeu- 
tend vermindert. 


Resume. 

De recbercbes faites a Fhopital de Mariestad il semble ressortir 
qu’apres les lesions traumatiques du membre inferieur les compli- 
cations tbrombo-emboliques surviennent dans une proportion 
beaucoup plus grande qu’on ne se I’etait represente jusqu’ ici. 
Alois que la frequence des thromboses apres les operations 
cbirurgicales est de I’ordre de grandeur de 1.6 % environ, celle 
apres les accoudrements de 1 %, et celle des alites atteints de 
maladies internes de 2,1 %, le chiffre, apres les lesions trauma- 
tiques de la jambe, bondit, semble-t-il, a quelque 12 %. 
La thrombose post-traumatique devient ainsi la plus repandue 
de toutes les formes de pblebite; largement un quart de I’en- 
semble des thromboses paraissent, en effet, ressortir a cette 
etiologie-la. 

La thrombose se produit pratiquenient toujours dans le membre 
blesse. La cause de son apparition si frequente semble resider 
d’une part dans rimmobiiisation particulierement severe de 
I’extremite blessed, et d’autre part dans les difficultes circula- 
toires an niveau de la veine poplitee dues a la formation d’un 
bematome, a de roedeme ou a des bandages trop series. 
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Xici proportion clos tlironibosGS conscciitivGS flux tiflunifltismGS 
dG Ifl jflmbG ni diagnostiqucGS ni traitces SGinblG avoir etc tres 
grande jusqubci. Une tlirombose pent tres bien evoluer sous iin 
appareil platre et ne donner des signes plus frappants que plus 
tard sous la forme d’enflure et de douleurs persistantes de la 
jambe. Souvent des symptomes de ce genre dans les suites du 
traitement d’une fracture ne sont que le prelude d’une serie 
caracteristique d’autres symptomes post-tlirombosiques ordinaires, 
tels que tumefaction, induration et ulceres de jambe. 

Le diagnostic d’une thrombose venant se sura j outer a la lesion 
jambiere traumatique offre des difficultes specialement grandes 
parce que ses symptomes specifiques sont souvent comme noyes 
dans ceux que donne la lesion traumatique elle-meme. II est 
necessaire de se rendre a I’evidence qn’on peut s’attendre a une 
thrombose a pen pres dans un cas sur huit, et de tenir son attention 
dirigee vers tons les symptomes suspects. De cette fa 9 on il semble 
qu’on doive pouvoir reconnaitre par la simple observation clinique 
environ la moitie des cas de thrombose. Dans les autres la veino- 
graphie est d’une valeur inestimable, cette exploration ayant pour 
le diagnostic differentiel mne importance encore plus grande 
dans les phlebites posttraumatiques que partout ailleurs. 

Le traitement des thromboses post-traumatiques semble lo- 
giquement devoir consister, soit en mesures proph)dactiques telles 
que position elevee du membre et mouvements de sa musculature 
pour autant que la lesion le permet, soit en application de re- 
mMes anti-coagulants. 

Les recherches rapportees ici ne comprennent que les experiences 
faites avec I’heparine. Ce remede doit etre administre de la meme 
manime que dans toute autre thrombose, mais comme trop 
solvent les malades ne peuvent pas se lever apres la fin de la 
cure il faut parfois la completer par radjonction d’un second 
traitement, prolonge, par I’heparine. Grace a I’heparine la mor- 
talite par embolie posttraumatique a ete abaissee, pendant une 
periode de trois ans, a moins d’un cinquieme de ce qu’aiitrement 
les calculs auraient fait prevoir, en meme temps que la probabilite 
de 1 apparition de complications tardives sous forme d’oGdeme 
et d ulceres de jambe a ete tres consid6rablement reduite. - 
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Ifc is well-known that a good many cholecystectomized patients 
suffer from persistent pain of exactly the same character and lo- 
calization as before the operation. Most follow-nps reveal com- 
plete recovery in 70 — 80 per cent of the patients, whereas 20 — 30 
per cent have more or less pronounced complaints, one third of 
them so pronounced that the operative result must be described 
as poor. Let me mention a few recent Scandinavian statistics, 
following up a material of 160 patients from Sundby Hospital 
in 1930, Kjaergaard found complete recovery in 70.6 per cent, 
20,6 per cent not quite satisfactory, and 8.8 per cent poor. In a 
material of 260 cholecystectomized patients (all for cholecystitis) 
•Liedberg found complete recovery in 69 per cent, whereas 15 
per cent had mild attacks now and then, and finally 16 per cent 
had recurrent attacks of colicky pains. Somewhat better figures 
were obtained by Ehnmark who in a material of 297 cases found 
complete recovery in 78 per cent, 11 per cent improved, and 8 
per cent with grave recurrent colics. Finally, I have followed 
up the majority of the approximately 250 patients surviving 
from cholecystectomy in Department D. during the years 1934 
to 1941 inclusive, and arrived at figures mainly corresponding to 
those found by Kjaergaard. 

The rather moderate divergence between the figures of the ahove- 
mentioned and other reports presumably can be explained by a 
certain variation in the materials and their treatment (i.e. opera- 
tive indications and technique), but on the’ other hand it is no doubt 
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due to a different estiniation of tlie sequels Avliich always to a 
certain extent must depend on a subjective judgment. Besides 
comprising regular, but mild attacks of colics, the group of “mild 
attacks” frequently is supplemented witb various dyspeptic con- 
ditions wbicb more or less justly are attributed to the operation. 
Reversely, the severe cases will be seen to comprise suck condi- 
tions wbicb presumably without the presence of a stone cause 
frequent and acute attacks of colics wbicb are extremely uncom- 
fortable to the patient and in bis eyes make the operative result 
seem unfavourable. These attacks do not involve any danger, let 
alone menace to life, so from a surgical point of view the operation 
has not been a failure in the actual sense of the word. 

In his fundamental work on the patho-physiology of the biliary 
tract Westphal in 1923 suggested the term “dyskinesia”, meaning 
a dysfunction of the neuromuscular apparatus, as an explanation 
of various lesions in the extra-hepatic biliary, system. He did not, 
however, deal with the sequels of cholecystectomy, but otter 
writers, inter alia Treplin, Floercken, and Zakder soon took 
up his ideas to explain the recurrences of colics and consequently 
recommended choledochoduodenostomy or dilatation of the 
papilla in conjunction with the primary operation. But the proof 
of the fact that the majority of these relapses actually is due to 
dyskinetic conditions in the sphincter of Oddi has only been 
established by the investigations of recent years, chiefly by 
American authors (Colp & Doubilet, Walters et ah. Best and 
Mirizzi) partly by direct measuring of variations in the pressure 
withstood by the sphincter of Oddi during drainage, and partly 
by cholangiographic studies. Accordingly, not only the ' mild, 
but also part of the more severe cases, may be grouped under 
the heading of dysldnesia. Among other things this appears from 
the large number of reports of secondary operations, the only 
finding of which has been a more or less marked dilatation of the 
common bile duct. Apart from the rare stenoses, the most serious 
relapses, however, are due to overlooked stones. The presence of 
these stones is very regrettable, being a direct consequence of an 
inadequate operative technique and possibly involving a serious, 
even life-menacing condition. 

It is of course impossible to obtain accurate information about 
how large a part of the poor end-results are due to overlooked 
calculi (genuine recurrences are presumably too rare to be taken 
into account), secondary operation (or autopsy) being the only 
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means of confirming it with any .certainty. It must be borne in 
mind that only the most serious cases are submitted to secondary 
operation, so that the figure thus obtained must be regarded as a 
minimum. 

Liedberg considers that one third of. his poor end-results are 
due to overlooked stones, i.e. more than 5 per cent of the entire 
material. But he is positively certain only in 1.0 per cent of the 
cases. 9 out of EhnjMark’s 23 poor end-results were submitted 
to a secondary operation and stones were found in 7, i.e. 2.3 per 
cent of the entire material. Half of Kj^ergaard’s poor endresults, 
i.e. 4.4 per cent, were due to overlooked stones. Among the above- 
mentioned material from Department D. I have up to this time 
only found one case in which the poor result was due to a calculus 
(revealed by delayed cholangiography). In further two cases 
delayed cholangiography has revealed overlooked stones. One of 
them has been symptomless to this da)^> Spontaneous passage is 
probable, bpt has not been observed. The other patient too has 
been well until recently. Her case history will be given below. 

Of course it depends on the material, but also largely on the 
operative technique how often stones in the common duct are 
recognized and removed or on the other hand overlooked at the 
first operation. This very clearly appears from a report published 
by Lahey. During the period from 1910 — 1926 he had only opened 
the common or hepatic duct to explore for stones in 15.5 per cent 
of his cholecystectomies and thereby discovered stones in 8.4 
per cent of the cases. But during the period from 1926 — 1932 he 
had opened the common or hepatic duct in a total of 46 per cent 
and removed stones in more than 21 per cent of the cases. Allen 
and Wallace have published similar figures, but not quite so 
striking. In Department D. the common and hepatic ducts have 
been investigated for stones in more than 50 per cent of all chole- 
cystectomies during the abovementioned period, and 17.4 per 
cent contained stones. In his Sundby material Kj/ergaard, 
however, found stones in the biliary ducts in 18.4 per cent by 
opening the common or hepatic duct in 33 per cent of the cases. 
Thus there sems to be a certain limit to how far one can get by 
this procedure alone. It must also be borne in mind that explora- 
tory opening of the common or hepatic duct and removal of stones 
from the same by no means is a guarantee of an absolutely patent 
biliary tract as will appear from the following. 

Cholangiography, immediate as well as delayed,, has gained 
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increasing importance as a means to prevent 'tire surgeon from 
inadvertently leaving stones behind. Immediate cbolangiograpliy 
of course is the ideal method, giving the surgeon information 
about the condition of the biliary tract during the operation and 
enabling him to take his precautions accordingly. But on the other 
hand it is technically more difficult, requiring a -well established 
technique besides a powerful portable roentgen-ray unit. Delayed 
cholangiography may be performed with ease and comfort in the 
X-ray department and no doubt always gives the best pictures. 
•As appears from the illustrations a successful cholangiogram re- 
veals a fine filling of the common and hepatic ducts as well as the 
intra-hepatic biliary tree. The stones appear as filling defects, 
frequently of characteristic shape, corresponding to the often 
angular shape of gallstones. If there is free flow to the duodenum, 
which is the normal condition, although the sphincter of Oddi 
may offer a certain resistance, typical relief pictures are obtained 
of the duodenal mucosa. In case of a blockade in the common duct 
caused by an obstructing papillary calculus, a very characteristic 
defect may be seen in the dower end of 'the comrnon duct, and of 
course there is no flow 'Of contrast medium into the duodenum. 
Not infrequently the cholangiogram also reveals a contrast filling 
of the duct of Wirsung which must be interpreted as a sign of a 
well developed ampulla of Vater into which both ducts open and 
hardly involves any pathological significance apart from the fact 
that it probably chiefly is encountered in case of spastic conditions 
of the sphincter of Oddi. 

In connexion with delayed cholangiography Pribram has made 
the interesting suggestion to try to remove the overlooked calculi 
so demonstrated by dissolving them in ether injected through the 
drainage tube in the common duct. The fact that most gall-stones 
are soluble in ether may easily be confirmed by experiments in 
vitro, ordy pure pigment stones seem to be insoluble. Originally 
he conceived the idea after an operation on a desperate case of 
occlusion in the common bile duct with an obstinate cholemia. 
In this case he had been compelled to leave a concretion impacted 
in the papilla of Yater instead of removing the stone by the retro- 
duodenal or transduodenal route. By ether treatment he now 
succeeded in dissolving the stone and thereby curing the patient. 
Since then he has applied this procedure as a routine method in 
all cases of difficulties in removing calculi from the common 
duct, besides in a number of cases of persistent biliary fistula. 
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in wliicli cholangiograpliy through the fistula had revealed an 
overlooked stone as the causative agent. Up to the year of 1939 
he had applied the method in a total of 38 cases, all with primary 
satisfactory result. The treatment, i.e. the dissolution of the stones, 
in many cases only took a few days, hut in others it had to he 
extended over a period of up to 8 weeks before all the stones had 
disappeared. The dose suggested by him is from a few drops up 
to a couple of cc. according to the width of the common duct, 
repeated a few times daily. A weekly cholangiogram should be 
taken in order to control the result. 

The Pribra.]!,! method does not seem to have been widely used. 
Since he published his first results some 10 — 11 years ago, only 
few reports have appeared, mostly of individual cases in which 
the procedure has been applied with or without success. Erkes 
has seen a favourable result in 4 cases. Walters has tried the 
method in 3 cases, the 2 with success. Basset and Parsons have 
each reported one case with a satisfactory result. Bernhard and 
Best both report that they have made several attempts without 
success. Nigolaysen and Smyth have reported one case each 
without any effect whatever. 

During the latter years delayed cholangiography has been 
applied in the. majority of the .drained. cases in Department D. 
Let me add, that during the same period we have used drainage 
far more frequently than earlier and more rarely applied primary 
closure after our choledochotomies. This has been done in order 
to obtain the information afforded by a delayed cholangiography 
in as many cases as possible, and according to our experience 
drainage with a quite thin drainage tube in the common or hepatic 
duct does not prolong or complicate the post-operative course, 
if only the tube is clamped for a few hours daily from the first days 
in order that part of the bile may pass into the intestine. As a rule 
the tube is removed on the 8th — 10th post-operative day, when 
cholangiography has been performed, and the fistula closes in the 
course of a few days. During the last year and a half immediate 
cholangiography has been performed in connexion with nearly 
all our gall-stone operations. I shall not, however, dwell further 
on our results from the latter method. At the outset we had some ' 
technical difficulties, which, however, have been surmounted, 
but our material is not yet sufficient to allow of a judgment. 

Our contrast medium has in all cases been Hippodin (trade., 
name for a 50 per cent solution of sodium ortho-iodine hippurate) 
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whicli as pointed out by Hueten among others, has the merit of 
mixing with the bile. It does not cause drop formation, the source 
of many erroneous interpretations when applying the oily con- 
trast media which formerly were in use and still are to some ex- 
tent.' The amount varies somewhat, generally not more than 20 cc. 
In most cases the delayed cholangiography has revealed normal 
conditions and we have therefore been able to remove the drain 
with a clear conscience, but in a few cases we have discovered 
overlooked stones before the introduction of the Pribram pro- 
cedure. 

In one case it was a question of an elderly woman who in spite of 
secondary operation still had stones in the hepatic duct. After having 
been completely well for 3 years she suddenly fell ill with constant 
pain in the right hypochondrium and iliac fossa accompanied by high 
fever. After admission to another surgical department a single exam- 
ination revealed an icteric index of 48, and her condition was diagnosed 
as cholangitis. , According to her own request she was transferred to 
Department D. a few days later. On admission no pronounced jaundice 
(index yet 22). Temperature normal, stools of a normal colour all the 
time. The syndrome was essentially marked by anuresis with uremia. 
Diuresis was only started after energetic treatment with diuretics and 
administration of fluid in large quantities. Thus there was no certain 
evidence of an occluded common duct or cholangitis, but most probably 
the uremia was hepatogeneous. Duodenal intubation at any rate still 
indicated the presence of a stone in the common duct as well as cholan- 
gitis. — In another case it was a question of a quite small stone in the 
position of the papilla. The patient has now been symptomless for more 
than 3 years, and the small stone has probably passed down spontane- 
ously. — Lastly, a third case, an elderly woman, revealed a filling 
defect, somewhat larger than a pea, just above the papilla in the rather 
dilated common duct. The stools, however, being of normal colour 
both before and after the cholangiography, and duodenal intubation 
causing the flow of bile-coloured fluid, the drain was removed in the 
hope that the small stone would pass down spontaneously. A little 
more than a year after discharge this patient was re-admitted suffering 
from a violent jaundice which, however, subsided after duodenal 
intubation repeated a few times. It must therefore be taken for granted 
that the stone still was situated in the common duct. For nearly a year 
she has been well, without jaundice or pain, apart from one brief attack 
one month after the discharge from hospital. 

During the last year and a half rve have had occasion to try the 
Pribram method in a series of cases, the reports of which are 
given below: 

Case I. Obese woman, aged -33, admitted to the Department with 
violent jaundice following a severe attack of gall-stones a fortnight 
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earlier. Afebrile. The jaundice increasing, acholic stools and the onset 
of hemorrhagic diathesis complicating matters, an operation was decided 
on after 2 weeks’ observation. The operation involved removal of a 
rather large gall-bladder packed with faceted' stones, the size of a pea. 

9 stones of the same appearance, were removed from the dilated com- 
mon and hepatic ducts, whereupon further stones could not be extracted, 
and French bougies were forced into the duodenum, although with 
some difficulty. Drainage tube, in the common duct. Before- closing the 
wound cholangiography through the drain. The cholangiogram gave a 
suspicion of still a few stones in the- common' duct. It was, however, 
not considered advisable to prolong the intervention any further, all 
the more so as the cholangiographic finding was not quite certain. 
Delayed cholangiography a week later, however, revealed the presence 
of 12 stones in the common duct, besides some in the hepatic duct and 
no flow into the duodenum '(Fig. I). After 8 days’ ether treatment 4 — 5 
of the original stones remained, besides a number of smaller fragments. 
After a continued ether treatment for one week all the biliary ducts 
were well-filled and devoid of stones, free flow into the duodenum 
(Fig. II). During the treatment the stools were searched for stones, but 
without any positive findings. The drain was now removed and the 
fistula closed in the course of a few days. One and onehalf years after 
discharge the patient stated that she was completely well. 

Case II. Male, aged 62, transferred from a provincial hospital where 
he had stayed for 2 months with pain below the right curvature, fever 
attacks and varjdng jaundice. The diagnosis of cholelithiasis was sub- 
stantiated by X-ray. At operation the gall-bladder was removed. It 
was the site of appreciable inflammatory changes and contained a 
couple of large stones besides some gravel. A number of stony fragments 
were emptied out of the common duct in a fluid of purulent bile. More 
large stones could not be extracted, and probes passed easily into the 
duodenum. Immediate cholangiography revealed a somewhat dilated 
common duct without filling defects; the hepatic duct and the intra- 
hepatic biliary ducts were not properly filled (Fig. III). Post-operatively 
almost decoloured stools. Delayed cholangiography a week later revealed 
a stone in the common duct, as large as the kernel of a hazel nut, which 
at all appearances must have descended from the hepatic duct after the 
operation (Fig. IV). Ether treatment was attempted twice, but had to 
be abandoned on account of the patient’s general condition of exhaus- 
tion; still fever attacks complicated by a menace of hepatogenous uremia. 
At last bronchopneumonia supervened, and the patient died 5 weeks 
after the operation. The autopsy revealed a stone in the ampulla of 
\ ater on the verge of penetrating its wall. 

Case III. Male, aged 70, entered the hospital with high fever and 
mild jaundice which rapidly subsided. No present or past history of 
colics. During the following period still fever attacks and three weeks 
later again jaundiced, but stools not acholic. The jaundice being per- 
sistent an operation was decided on. Eemoval. of a large, non-adherent 
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gall'bJadder containing a number of calculi. The considerable dilated 
common duct contained clear bile without visible pus. A hazcl'nut-sized 
stone with some adherent gravel was removed from the duct and a 
stone of a similar size from the hepatic duct. These stones and none 
more had already been revealed by the immediate cholangiogram. Kow 
probes could easily be passed into the duodenum, and further stones 
could not be extracted. Drainage tube in the common duct. Delayed 
cholangiography showed one large stone and a number of small filling 
defects in the common duct, but free flow of the contrast medium into 
the duodenum. Ether treatment for a week. A new cholangiography 
still revealed a few small filling defects. After a further 8-day ether 
^treatment the drainage tube had become dislodged, so there was in- 
adequate filling of the common duct. No filling defects could, however, 
be observed, so the drainage tube was removed. The fistula quickly 
closed. One and one-half years after the operation the patient is feeling 
completely well. 

Case IV. Female, aged 28". For the last 5 — 6 years' she -had been 
suffering from typical biliary colics, frequently accompanied by mild 
jaundice of the sclerae, and acholic stools of brief standing. On admis- 
sion quite mild jauirdice, stools not acholic. Operation one week after 
admission with removal of a slightly distended gall-bladder containing 
numerous, pea-sized, faceted stones. Immediate cholangiography was a 
failure. More than 30 stones of the same type as those in the gall-bladder 
were extracted from the common and hepatic ducts which were as thick 
as a finger. After that probes passed easily into the duodenum. Further 
stones could not be palpated or extracted. Delayed cholangiography 
revealed the common duct dilated, its lower end interrupted by a typical 
excavation corresponding to a stone impacted in the papilla. At least 
3 filling defects were observed in the hepatic duct, and the intrahepatic 
biliary ducts were not patent. No flow of fluid into the duodenum. 
Attendant acholic stools. Ether treatment which had to be continued 
for as long as two months, before the biliary tree with any certainty 
could be pronounced free. Quite special difficult was experienced in the 
endeavour to fill the ducts going from the left branch of the hepatic 
duct, but as no calculi were visible, it was considered warrantable to 
discontinue the treatment. The occlusion might be due to a plug of mucus 
or edema in consequence of the constant irritation from the ether. 
After removal of the drainage tube the fistula closed in a few da}'s. 
During the treatment the stools now and their contained soft stony 
fragments, but no whole calculi. During the one year which has passed 
since her discharge, she has had no symptoms of biliary lesions. 

Case V. Female, aged 49. For about one year suffering from biliary 
colics increasing in frequency, but never associated by jaundice or fever. 
Surgical removal of a large gall-bladder, filled w'ith stones. There being 
a number of small stones in the dilated cystic duct, the common bile 
duct was explored in spite of the negative anamnesis. The common 
duct Avas slightly dilated, but easily' permeable to probes, no stones 
could be extracted. The immediate cholangiogram not being a success, 



257 


treatment oe overlooked stones. 

a drainage tube was inserted into the common duct with a view to a 
subsequent delayed cholangiography. The latter revealed good filling 
of the duct but no flow into the duodenum. Just above the papilla 
there was a stone as large as a lentil (Fig. V). Ether treatment. The first 
iniection caused immediate sharp pain, followed by the sound of violent 
bubbling as the pain subsided. The following injections did not cause 
nearly as much distress. I, therefore, think that the calculus may have 
been ejected simply by the pressure of the ether vapours already at the 
time of the first injection. A week later, at any rate, there were com-, 
pletely normal conditions (Fig. YI) and the drain was removed. A short 
time after her discharge from hospital the patient, who was of a rather 
nervous disposition, developed p'ersistent, recurrent attacks of colics, 
without fever or jaundice, for which reason she recently entered a pro- 
vincial hospital. These attacks in all pjobability are of a dyskinetic 
character. 

Case VI. Female, aged 40. For about 16 years attacks of biliary 
colics with increasing frequency. Never jaundiced, but several times 
febrile for 1 — 5 weeks at a time. On admission afebrile, no jaundice, but 
increased urinary diastase (600). Surgical removal of a small, indurated 
gall-bladder without concretions. The common duct was dilated to the 
thickness of a thumb and was found to contain a somewhat soft, hazel 
nut-sized calculus which was removed. After that probes up to No. 20 F. 
could be passed into the duodenum, and the common duct was believed 
to be patent. This belief was further corroborated by a fairly good 
cholangiogram which only revealed a filling defect in the position of the 
removed stone. Delayed cholangiography, however, revealed a bean- 
sized concretion in the lower end of the common duct besides a number 
of minor filling defects of a doubtful character. Ether treatment ex- 
tended over a period of more than 5 weeks. On control cholangiograms 
the calculus seemed to have been somewhat reduced and on the last film 
it appeared to have been split up in fragments. At this juncture the 
drainage tube unfortunately became dislodged, so further treatment 
had to be abandoned. The fistula rapidly closed and during the first few 
months after her discharge at any rate she has been well, without pain, 
fever, or jaundice. — This patient was greatly embarrassed by the ether 
treatment. She had violent attacks of colics which, however, were some- 
what relieved on simultaneous inhalation of amyl nitrite. Once the 
treatment involved violent increase in the urinary diastase (1200) with 
simultaneous left-sided pain indicating a pancreatic reaction. The at- 
tacks subsided after the treatment had been suspended for a few days. 

Case Vll. Female, aged 36. 9 months ago temporary, dull, aching 
epigastric soreness, but never regular colics. One month before the 
admission to hospital she became jaundiced with associated acholic 
stools and choluria, but without any characteristic pain. Fever about 
39 centigrade. Initial hemorrhagic diathesis was treated with vitamin K. 
burgical removal of a thickened, edematous gall-bladder containing no 
stones. The common bile duct was considerably dilated, thick-walled 
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and contained a slightly bile-coloured, slimy fluid (beginning “white” 
bile). One calculus, as large as a date stone and another, the size of half 
a pea, were removed from the hepatic duct. But in spite of energetic 
attempts no stones could be extracted from the lower end of the 'com- 
mon duct. The papilla was not with any certainty permeable to probes. 
Choledochoduodenostomy or transduodenal choledochotomy were 
contemplated, but trusting the BriSbam method Und taking the general 
condition of the patient into account, we were content with inserting 
a drainage tube into the common- duct.' Eegrettably it was- impossible 
to apply immediate cholangiography, the common duct having suffered 
a minor lesion, when the gall-bladder was mobilized. Delayed chol- 
angiography revealed an obstructing stone, nearly as large as an almond, 
in the lower end of the common duct. During the following 6 weeks 
ether treatment was attempted in doses of. np to 10 cc. at a-time. 0hol- 
angiographic control, however, still revealed an almost unchanged 
condition, so at last a secondary operation became inevitable. The stone 
had to be removed by the transduodenal route, it being impossible 
to get hold of it from above. Uneventful convalescence. A new chol- 
angiogram now revealed normal conditions, apart from a rather mode- 
rate dilatation. Although somewhat slowly, the removed calculus did 
dissolve in ether in vitro. 6 months after discharge she was seen in the • 
Department and reported to be completely well. 

Case Via. Male, aged 54. For many years suffering from attacks 
of biliary colics, once, 12 years ago, associated with jaundice. During 
the latter years often fever and chills in connexion with the attacks. 
Lately intermittent fever and slight jaundice indicating a cholangitis. 
Surgical removal of a very considerably distended gall-bladder with 
slight inflammatory changes. Calculi could not be extracted from the 
somewhat dilated common duct. The papilla was easily passable to 
probes. The immediate cholangiography showed a somewhat deficient 
filling of the common duct without demonstrable filling defects. Ko 
filling of the hepatic radicals, no flow into the duodenum. Delayed 
cholangiography^, however, revealed a hazel nut-sized calculus in the 
common duct, just above the papilla. Judging from the operative find- 
ing, it must have descended after the operation. Besides, there were 
some pea-sized, more doubtful filling defects in the right hepatic branch. 
The patient received only a brief ether treatment which caused brief, 
very violent pain which, however, was somewhat relieved by inhalation 
of amyl nitrite. In part the experience from the last case made it doubt- 
ful, whether the very large calculus would yield to the treatment, and iu 
part it was not considered advisable to run any risks on account of the 
cholangitis. About 3 months later a secondary operation was performed. 
Even now it was unfortunately'’ impossible to remove the large calculus 
which presumably by^ the jilacing of the patient in the Trendelenburg 
position (again?) had slipped up into an intra-hepatic bile duct, where 
it could be reached by the finger-tip. In spite of energetic attemjrts, 
partly applying forceps, scoops, and suction tube, and partly applyiu? 
the anti-Trendelenburg position, it proved impossible to -extract the 
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calculus from its present position. In order to be sure not to leave any 
stones behind in the common duct, transduodenal choledochotomy with 
longitudinal division of the sphincter was performed. After the second 
operation a renewed brief attempt was made with the ether treatment, 
but the calculus remained unchanged in size as well as location. In the 
meantime the small intra-hepatic filling defects had disappeared. 
Eather more than 3 weeks after the operation the drainage tube was 
removed. Contrary to the first operation there was now no persistent 
fistula. Eecently the patient was discharged in good health. It is too 
early yet to form an opinion of the permanent result. , 

Apart from the second case in which it cannot he considered out 
of the question that the delayed cholangiography as well as the 
ether treatment may have been conducive to the fatal outcome 
in the case of the extremely exhausted patient (he could hardly 
have tolerated a new intervention with a view to remove the 
overlooked stone), we have not seen any detrimental consequences 
of cholangiography or ether treatment. The temporary pancreatic 
reaction which occurred in one case presumably was of no signifi- 
cance. But undeniably the ether injections in several cases 
caused rather severe pain wliich, however, always was of a tran- 
sient character and as a rule could be palliated by simultaneous 
inhalation of amyl nitrite and by letting the ether vapours out of 
the drainage tube. As apparent from the above our experience 
does not justify an optimism like Pribram’s, but still we think 
that the procedure in certain cases is of indubitable value and that 
it always should be attempted, before exposing the patient to the 
far greater risk of a new surgical intervention. No doubt it is wise 
first to test the ether solubility of the stones from the same patient 
in vitro. Should any conclusion be derived from our rather few 
cases, it would be to the effect that, according to expectation, 
small stone, even in large numbers, give the best prospects of a 
favourable result. In case of cholangitis some reservation no doubt 
is appropriate, but otherwise there are hardly any counter-indi- 
cations. 

It must appear peculiar that we have had so many cases of 
stones inadvertently left behind in the course of a comparatively 
short space of time. The fact is that during this period we have 
had an unusual number of severe cases of common duct stones, 
comprising, as apparent from the case histories, very mobile 
calculi which have lodged intrahepatically in inaccessible positions 
in order later to descend and obturate the common duct (let me 
emphasize that intra-hepatic stones may cause great, possibly 

19 — U1196. Acta cMr. Scandinav. Vol. XC. 
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insurmountalile difficulties). Furthermore, trusting the Pribram 
method, -we have deliberately left stones behind in a few cases 
rather than increase the operative risk by so radical an inter- 
vention as we otherwise would have felt compelled to perform. 
The role played by accidental circumstances appears from the 
fact that, as already mentioned, we have only found quite few 
certain cases of stones inadvertently left behind among the 
material followed up to this day. 

Still we think that our material gives occasion to advocate 
drainage as the normal procedure after choledochotomy with a 
view to delayed cholangiography, not only following choledocho- 
lithotomy, but also in cases where choledochotomy has been 
performed by reason of a suspicion of stones, without any having 
been found. Some no doubt would think that the immediate 
cholangiography should render these precautions superfluous. 
According to our experience this is not so, which, however, may 
be due to the fact that our immediate cholangiograms have not 
always been a success. Eudstrom, however, recently published a 
material of 241 operations for gall-stones, all with application of 
immediate cholangiography. In 61 cases there were co-existent 
common duct stones, 9 of the last-mentioned cases died primarily 
and at autopsy 5 revealed overlooked stones or stony fragments. 
4 died later, all of cholangitis and in 2 overlooked stones were 
found to be the causative agent. Lastly, one was submitted to a 
secondary operation invohdng the removal of 8 calculi from the 
common duct. In all probability a delayed cholangiography would 
have revealed the stones left behind and secured the correct ther- 
apy in time, at any rate in the 2 cases of secondary deaths. ‘As 
mentioned above, the inconvenience caused by a brief period of 
drainage is minimal, especially if one is careful to shunt the bile 
doAvn into the intestine by an early clamping of the tube. The 
prothrombin actimty, however, probably should be controlled. 
It is an open question wLether even other reasons do not niahe 
drainage preferable to primary closure which freuqently cannot 
become quite tight and, although onl}^ very exceptionally, may give 
rise to cholascos and other dangerous conditions. 


Summary, 

The author reports 8 cases of overlooked calculi in the common 
and hepatic ducts, revealed by delayed cholangiography. In ® 
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cases the finding was a surprise, whereas the possibility had been 
considered in 2 cases. All the cases were treated by .the Pribram 
method, ether injection through the drainage tube to the common 
bile duct. In four cases the procedure resulted in the dissolution 
and expulsion of the stone. The stones in these cases were of a size 
up to a pea, in 3 cases multiple. In one case the drainage tube 
became dislodged before the treatment had been finished. In o 
cases of solitary stones, as large as a hazel nut or larger, the treat- 
ment was of no effect. 2 of them underwent a secondary operation 
and the third one, an elderly man with a severe cholangitis, died 
of bronchopneumonia. It is doubtful whether the ether treatment 
has had anything to do with the fatal outcome in this case, but 
still it urges to a certain reservation in case of cholangitis. Other 
untoward effects of the ether '.treatment have not been observed. 
The Pribram method, therefore, is to be recommended in case of 
small stones, and presumably should be attempted with larger 
stones as well, provided they are soluble in ether, wliich should 
be ascertained beforehand by experiments with stones from the 
same patient in vitro. — The author recommends the combination 
of immediate and delayed cholangiography, not only in cases of 
common duct stones, but also in cases of choledochotomy for 
suspected stones in the biliary ducts. 

Zusamraeiifassung. 

Verf. teilt 8 Falle von zuriickgelassenen Steinen im Choledochus- 
-Hepatikus mit, die bei sekundarer Cholangiographie entdeclct 
warden. Bei 6 der Falle war der Befund eine tJberraschung, ivah- 
rend man bei 2 auf die i\I6glichkeit vorbereitet war. Samtliche 
Falle wurden ad modum Pribram mit Athereinspritzungen durch 
die Choledochusdranage behandelt. In 4 Fallen fiihrte dies zu 
Auflosung und Ausstossung der Steine. Es handelte sich hier um 
Steine von bis Erbsengrosse, in 3 Fallen multipel. Bei einem Falle 
glitt das Dran hinaus, ehe die Behandlung abgeschlossen war. 
In 3 Fallen, wo es sich um einen solitaren Stein von Haselnuss- 
grosse Oder mehr handelte, versagte die Behandlung. Zivei der- 
selben mussten erneut operiert werden, und der dritte, ein alterer 
Mann mit schwerer Cholangitis, starb an Bronchopneumonie. 
Ob die Atherbehandlung bei diesem Todesfall irgendwie liiit- 
gewirkt hat,' diirfte als zu^eifelhaft anzusehen sein, doch inahnt 
dieser Fall zur Zuriickhaltung bei Fallen von Cholangitis. Im 
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ubrigen wurden keine nackteiligen Folgeu der Atkerbekandlunrr 
beobacbtet. Die Metkode Pribram’s kaun also ia Palleu mit 
kleinea Steinen empfoblen werden und diiifte wobl auck bei 
grdsserea Steinen zu versucben sein, voransgesetzt, dass die Steine 
atkerldslicli sind, woven man sick immer dnrek Versucke mit 
Steinen desselben Patienten in vitro iiberzeugen muss. — • Es wird 
die primare Ckolangiographie mit einer sekundaren zu kombi- 
nieren, und zwar dazu geraten, nickt nur bei Eallen von Ckole- 
dockolitkiasis, sondern auck, wenn die Okoledockotomie aiif 
Grund eines Verdackts auf Stein in den tiefen Gallenwegen vor- 
genommen wurde. 


R6smn6. 

L’auteur rapporte 8 cas de calculs laisses dans le ckoledoque et 
Tk^patique, qui furent decouverts par la ckolangiograpkie secon- 
daire. Dans 6 des cas cette decouverte fut une surprise, tandis que 
dans 2 on s’attendait a cette possibilite. Tons ces cas furent trait^s 
a la fa 9 on de Pribram par des injections d’dtker au tr avers da 
drain okoledocien. Gela conduisit dans 4 cas a la dissolution et a 
Telimination des calculs. II s’agissait ici de calculs atteignant la 
grandeur d’un pois, et trois fois ils etaient multiples. Dans un cas 
ie drain tomba avant la fin du traitement. Dans trois autres, oil 
Ton etait en presence de calculs solitaires du volume d’une noisette 
et au-dela, le traitement n’eut pas de succes. Deux d’entr'eux 
durent etre reoperes et ie 3®, un komme age, atteint de ckolangite 
grave, mourut de bronckopneumonie. On pent mettre en doate 
que le traitement par I’etker ait joue un role quelconque dans ce 
deces, qui est cependant un avertissement a user de retence en cas 
de ckolangite. Par ailleurs on n’a pas vu de suites malkeureuses 
imputables a ce traitement. La metkode de Pribram peut done 
etre recommandee lorsqu’il s’agit de calculs petits, et doit sans 
doute etre essayee aussi lorsqu’ils sont plus gros, a condition qu’ils 
soient solubles dans I’dtker, ce dont il faut s’assurer au prealable 
par un essai in vitro sur des calculs provenant du meme malade — 
L’auteur recommande de combiner la ckolangiograpkie prinutive 
avec la ckolangiograpkie secondaixe, non seulement dans les cas 
de ckolelitkiase, mais aussi la ou Ton a pratique une ckoledoctonue 
parce qu’on suspectait la presence de calculs dans les voies biliaiics 
profondes. 
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PseiKlo-Aggliitination, 

u Prerioiisly not Described Stable Porni Causing Errors 
in Clinical Blood Grouping and Compatibility Tests. 

By 

OTTO HARTMANN and REIER SCH0NE. 


If test sera with, high titres are used in blood grouping, ifc is 
practically impossible to overlook positive reactions; the only ex- 
ceptions are the rare, weakest subtypes of A which have recently 
been demonstrated by A. Gammelgaard (1). However, there arc 
several phenomena which may cause the reverse, that is that 
negative reactions may be considered positive. Of these the most 
important are; 

1) cold agglutination, which now and then gives marked reac- 
tions at room temperature. As good test sera contain little or no 
cold agglutinins, this source of error will be of significance only 
in compatibility tests. 

2) TJiomsen’s 'phenomenon [panagglutination) which is caused by 
the enzymes of certain bacteria, does not manifest itself when 
fresh blood corpuscles are used and can thus be avoided as a 
source of error when fresh blood is examined. 

Both cold agglutination and Thomsen’s phenomen are true agg- 
lutinations, which are due to the reaction between an aggluti- 
nogen and an agglutinin, which latter can always be removed from 
the serum by absorbtion with the corresponding agglutinogen. 

3) Pseudo-agglutination in the form of rouleaux occurs in serum 
from patients whose blood corpuscles have a high sedimentation 
rate, presenting the characteristic picture where the erythrocytes 
accumulate with the concave surfaces toward each other as larger 
or smaller rouleaux. "S^Tien the rouleaux formation is very pro* 
nounced, their form is more irregular and they are clumped to- 
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getlier, and have the appearance of true agglutination. But in 
contrast to the situation in a true agglutination, this property 
cannot he removed from the serum hy absorbtion. 

The rouleaux formation is fm-ther characterized by the fact 
that practically all of the blood corpuscles enter into the rouleaux 
formation when the preparation has stood for a while. This is not 
the case with weak agglutinations, as here there are always a 
considerable number of free, individual blood corpuscles. The 
rouleaux formation is more pronounced at higher temperatures 
while agglutinations are stronger at lower temperatures. The roul- 
eaux formation can be eliminated by a weak dilution of the serum 
(1 to 2 or 1 to 3). One of the most- characteristic features of the 
rouleaux formation is the readiness with which it is eliminated 
by slight circulation of the fluid. Even a slight movement of the 
preparation completely eliminates the rouleaux formation ])ut 
the rouleaux form anew when the preparation is left lying still 
again. Eouleaux formation is nonspecific, so that a serum which 
causes rouleaux formation will do the same with all erythrocytes 
regardless of blood group, also with its own blood corpuscles, 
but there may be a marked difference of degree. 

Phenomena similar to rouleaux formation may be produced 
with a normal serum if substances which increase its viscosity 
are added, such as gum acacia or gelatin, or by growth of slime- 
producing microbes in the serum. 

In some cases rouleaux formation may take 2 dace only with 
foreign blood corpuscles and not with the patient’s own, as in 
a case which K. Landsteiner has observed and rejDorted person- 
ally to A. S. Wiener (2). In tliis case the patient’s serum was 
apparently incompatible with the blood corpuscles of donors of the 
same group. The undiluted serum of this patient gave pronounced 
clumping and rouleaux formation with concentrated blood cor- 
puscle suspensions from these donors both on slides and in test 
tubes, while there was little or no clumping when the serum was 
tested with own blood corpuscles. The phenomenon was eliminated 
by shaking or weak dilution of the serum, and was not caused 
by an absorbable agglutinin. A transfusion of 300 cc blood was 
given without reaction. 

A peculiar form of pseudo-agglutination was observed by S. H. 
PoLAYES, M. Lederer and A. S. Wiener (3) in serum from um- 
bilical cords. The agglutination was nonspecific, as all erythro- 
cytes, regardless of typie, were influenced, and it occurred only 
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■when the preparation was in motion, exactly the opposite of the 
case in rouleaux formation. The property could not he absorbed 
out of the serum. Closer investigation revealed that the pseudo- 
agglutination was caused by an admixture of embryonic connec- 
tive tissue from the umbilical cord (Wharton’s jelly). 

In recent years it has often happened that we have received 
blood samples from patients and donors where the compatibility 
tests have not been in order. In some of these cases we have not 
been able to find any incompatibility, in other cases there have 
been erroneous blood groupings, in still others we have found 
irregular agglutinins or pseudo-agglutination as a result of roul- 
eaux formation; but in some of these cases we have observed forms 
of pseudo-agglutination which we have not pre'viously seen de- 
scribed. In all we have found 6 cases, 2 from Oslo hospitals and 
4 from various out of town hospitals. We shall first give a short 
account of the most important data and the main findings in 
our investigations of these cases: 

Case 1. Woman, aged 64. Admitted for icterus and hepatitis. 

1943 choledochus drainage, 1943 the alkali reserve was 
20 volume % and NaHCOs was administered intravenously. Mors 
uremic 1943. Post mortem examination revealed acute yellow 
liver atrophy. Hemoglobin percent was 100 in May, 78 in June, 97 in 
Sept. Blood sedimentation was 114 mm., 103 mm., 
and 44 mm. During hospitalization in Sept, she was afebrile with 
the exception of a rise in temperature one day to 37.7° C. Because 
of incompatibility no blood transfusion was given. 

Our investigation: The blood group was Ai M with an anti-Btitre 
of 128. The serum agglutinated a number of blood corpuscles of types 
0, Aj, and A,. At any rate the macroscopic picture resembled true ag- 
glutination, as the phenomenon was very stable against shaking of 
the slide. The same phenomenon occurred with o'wn blood corpuscles. 
Microscopically there were some rouleaux formations, but also appa- 
rently true agglutinates. The serum was absorbed with an excess of 
thrice washed 0 M blood corpuscles. The absorbed serum still agglu- 
tinated 0 M blood corpuscles from the same individual just as strongly. 
The agglutination also occurred at 37° C, 

Case 2. Woman, aged 28. Admitted -‘/j 1943 for hematemesis. She 
was grouped as 0 and was given a transfusion of 500 cc. citrate blood 
of type 0. Some hours later she became comatose but had no hemo- 
lytic reaction, urine benzidin — , The follo-ftdng day her urine was still 
benzidin — . Alkali reserve 38 vol. %. A blood culture gave abundant 
growth of hemolytic streptococci.* Mors the same afternoon with no 
return to consciousness. The 0 blood donor used had an anti-A titre 
of 256 and an anti-B titre of 256. Blood sedimentation ^®/io 1942 was 



Pig. 2. Pseudo-agglutination on a slide. Case 5. Natural si/.c. 


Hautmann and SCH 0 NE: Pseudo-Agglutination. 




Fig. 3. Pseudo-agglutination without rouleaux formation. Case 0. x ca, 150. 



Fig. I. Pseudo-agglutination, indication of rouleaux formation. Case G. X ca. SOO. 
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137 mm. 1943 129 mm. =^9 1943 128 mm. Temperature =Vi) 

38 6° C 15o rise iu. temperature after the transfusion until the evening 
of the next day to 40° 0. No new transfusion was administered beeause 
of incompatibility. c m 

Our investigation: Blood group B _MN with_anti-A titre of 256. The 
serum gave pronounced macroscopic agglutination of a number or 
different B and 0 blood corpuscles, own blood corpuscles were^ also 
agglutinated. Microscopically the phenomenon was seen to consist of 
some medium strong rouleaux, some apparently true agglutinates. The 
rouleaux formations were, in contrast to what they usually are, very 
stable against shaking of the slide. The serum was absorbed at 7° C 
with an excess of thrice washed blood corpuscles of the 0 MN type. 
The absorbed serum still agglutinated blood corpuscles of the t}^e 
0 MN from the same individual, also at 37° C (Big. 1). 

Case 3. Woman, aged 36. Admitted 1942 for prolonged pregnancy, 
partus. Bleeding 700 g. Blood transfusion was desirable for this 
patient who was determined as type B, but the compatibility test 
showed that the patients serum agglutinated B blood corpuscles from 
several different donors, and also 0 and AB blood corpuscles, -so no 
transfusion was made. The patient was afebrile with the exception of 
a rise in temperature to 38° C on No blood sedimentation test 
was made. 

0^(r investigation: The blood group was B MN with an anti-A titre 
of 128, The coagule had the characteristic appearance of a highly in- 
creased blood sedimentation rate. In testing the serum against 5 dif- 
ferent samples of B blood corpuscles and 5 different samples of 0 
blood corpuscles, all showed agglutination. The agglutination was some- 
what weaker when the slide was shaken, but was still very pronounced. 
It was just as strong at 37° as at 7° C. After absorbtion of the serum 
with equal parts thoroughly washed, concentrated B blood corpuscles 
the agglutination still occurred with B corpuscles from the same indi- 
vidual as used for the absorbtion. There was also auto-agglutination, 
similarly independent of temperature. 


Case 4. Man, age not recorded, suffering from cavernous puhno- 
nary tuberculosis. He was grouped as AB. On compatibility tests with 
4 AB, several 0 and a couple of A donors there was agglutination. An 
A donor was finally found who showed good compatibility and on 
“Vi 1942 400 cc. citrate blood from this donor was administered to the 
patient. After 20 cc. the patient had profuse perspiration but no other 
symptoms and after the transfusion there was no other reaction than 
temporary chills. On 1942 the hemoglobin % was 59 and blood 
sedmentation 125 mm., on 1942 the hemoglobin % was 46 and 
sedimentation rate 114 mm. The sedimentation rate remained around 
and over 100 mm. for a long time both before and after the trans- 
fusion. Temperature was subfebrile before the transfusion. There was 
no change after the transfusion except for the above mentioned' chills. 
The urine contained some red blood corpuscles both before and after 
the transfusion but there were no indications of hemolysis as a result 
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of the transfusion. No further transfusions were carried out, because 
of incompatibility. 

Our investigation: The blood group of this patient was A^B N. The 
serum gave a weak agglutination of all of the test blood corpuscles 
employed independent of type. After absorbtion of the serum with an 
excess of the agglutinable erythrocytes the property of the serum was 
unaltered. Microscopically there was pronounced rouleaux formation. 
In contrast to ordinary rouleaux formation it is stable, as it is not 
eliminated by shaking of the slide. The phenomenon also occurs with 
own blood corpuscles but to a less pronounced degree. It occurs at 
refrigerator temperature as well as at 20° C, 31° C and weaker at 55° C. 

Case 5. Man, aged 49. Admitted 19^3 with the diagnosis pleu- 
risy. An empyema developed and he was operated several times with 
opening and drainage of the empyema cavity. During the latter part 
of his stay at the hospital his temperature was subfebrile. Blood sedi- 
mentation was 84 mm. — 103 mm. — 119 mm. He was group deter- 
mined as A. In June and July he was given 3 blood transfusions from 
A donors. The preliminary tests were in order and there was no reac- 
tion after the transfusions. On’/ 9 1943 the patient’s serum agglutinated 
the blood corpuscles of 3 different A donors at room temperature. How 
ever there was no agglutination with blood corpuscles from a donor 
of type 0, and blood was administered from this donor with no sub- 
sequent reaction. On ’•’Z 9 1943 the serum of this patient agglutinated 
blood corpuscles from a new donor of type A as well as from 2 donors 
of type 0. No further transfusions were carried out. 

Our investigation: The blood type was Aj MN with an anti-B titic 
of 64. The serum agglutinated just as strongly blood corpuscles from 
three different samples of Aj and two of A 2, as well as 4 0, while the 
corpuscles from one 0 sample were not agglutinated. The serum was 
absorbed with 5 parts thrice washed 0 blood corpuscles and still agglu- 
tinated blood corpuscles from the sample just as strongly afterwards 
(Fig. 2). The serum absorbed with an excess of B blood corpuscles 
still agglutinated B and AB blood corpuscles in the same manner. All 
hemolysis tests were negative. On titration of the agglutination tk 
serum in this case showed a very high titre, namely 128 at 7° C, 256 
at 20° C and 1024 at 37° C. The agglutination on the slide was on!}' 
partly destroyed by violent shaking. No definite rouleaux formations 
could be seen microscopically, it looked like a true agglutination. 

Case 6. Man, aged 20. Lymphogranulomatosis. The patieirt was 
given 4 transfusions from O donors on “®/ g, e. “/ 0 and *j 9 1943. Be- 
fore adnunistration of the 5th transfusion agglutination was discover- 
ed in the preliminary test. The patient was type determined anew 
and liis blood corpuscles were then agglutinated by both test serum 
A and test serum B, so it was decided that he did not belong to blood 
group 0 but to AB. However it was found that the patient’s scrum 
agglutinated blood corpuscles from an AB donor. Blood sedimentation 
on was 115 mm., 142 mm., ’*/, 125 mm., -^/s IbO 
165 mra., and ^®/t> 128 mm. His temperature stayed around 3S C- 
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On «/io 1943 tlie hemoglobin % was 53, index 1, white blood coi’iDUScles 

Our investigation: The blood t}^e was 0 MN with an auti-A titre 
of 256 and an anti-B titre of 256. The blood corjonscles were agglu- 
tinated by 3 0, 5 A and one AB serum, and somewhat more strongly 
by 2 B sera. They were also agglutinated, but more weakly, in their own 
serum. The agglutinations persisted in sjiite of violent shaking of the 
slides, and microscopically the}^ resembled true agglutination, no roul- 
eaux formation s(Tigs. 3 and 4). The patient’s blood corpuscles were 
agglutinated by A and B sera just as strongly at 7 C, 20 C and 37 
C and there was a very weak agglutination at 56° C. One B serum 
which was absorbed with an excess of the patients blood corpuscles 
agglutinated these corpuscles just as strongly after absorbtion. While 
specifically agglutinated blood corpuscles became hemolysed on the 
addition of complement (guinea pig serum) and incubation at 37° C 
in a water bath, there was no hcmotysis in this case. 

On the basis of our investigations the patient was given 4 additional 
blood transfusions from 0 donors on */ o, o, d “/ g 1943, all 
without complications. There was never hemoglobinuria. On sub- 
sequent testing of the patients blood corpuscles on g 1943 the same 
phenomenon was observed, as they were strongly agglutinated in one 
AB and 3 B sera, somewhat less strongly in 4 0 and one A serum, 
weakly in one B serum and not in 2 A sera. 


In the first 5 of our cases the exceptional properties are connect- 
ed with the patient’s serum. All of these cases are distinctly dif- 
ferent from ordinary rouleaux formation and also from the case 
observed by K. Landsteiner, as the phenomenon is very stable 
against shaking of the preparation, both in test tubes and on 
slides. Pseudo-agglutination was just as stable or in some cases 
at least almost as stable as a corresponding true agglutination, 
as the latter also may be weakened or partly eliminated some- 
times by violent shaking, so that in this respect there is no dif- 
ference between the observed pseudo-agglutination and a true 
agglutination. 

Microscopically there was pronounced rouleaux formation in 
some of the cases (Fig. 1). But in addition to the rouleaux for- 


mations there were much larger, more irregular clumps of blood 
corpuscles. As there is no reason why rouleaux formation and 
true agglutination should not occur simultaneously, this cannot 
be employed to distinguish the observed phenomenon from a true 
agglutination. Moreover in some cases the rouleaux formation 
was very slight or entirely lacking. . ' 

• The ordinary rouleaux formations can be eliminated liy slight 
dilution of the serum, as 1: 2 or 1: 3, also in the case observed 
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by K. Landsteiner, In tbe type of compatibility tests usually 
employed at our hospitals, the serum is mixed -with equal parts of 
a thin suspension of blood corpuscles, so that the serum dilution is 
1: 2 where there is little chance for the manifestations of roul- 
eaux formations. And the phenomenon was not eliminated in any 
of our 5 cases by slight dilution of the serum. On the contrary in 
one of the cases (Case 5) there was an unusually high titre. This 
demonstrates that the phenomenon cannot be explained in the same 
manner as rouleaux formation by assuming that an increased 
viscosity of the serum is responsible. 

In the observed cases there was no difference in the degree of 
the pseudo-agglutination at varying temperatures, or the phe- 
nomenon was more pronounced at higher temperatures (37° C). 
In this respect pseudo-agglutination resembles rouleaux formatiou 
but is distinguished from true isoagglutination and especially from 
cold agglutination, which is considerably stronger at low tem- 
peratures and is never seen at 37° C. 

On the addition of guinea pig complement to the pseudo-ag- 
glutined blood corpuscles it was never possible to produce hemo- 
lysis at 37° C (not even in Case 5), while hemolysis occurs re- 
gularly under the same conditions with specifically agglutinated 
blood corpuscles when the titre is sufficiently high. 

Only the absorbtion experiments are decisive for distinguish- 
ing them from a true agglutination. In all of the observed cases 
even an absorbtion with a large excess of blood corpuscles, some- 
times with repeated absorbtion tests one after the other, produced 
no alteration in the observed phenomenon (Figs. 1 and 2). This 
proves that the phenomenon is a pseudo-agglutination. 

The pseudo-agglutination was nonspecific in all cases, so that 
it occurred with various blood corpuscles, regardless of type. But 
there was usually a quantitative difference. In case 5 this dif- 
ference was so pronounced that we thought we were dealing with 
an irregular agglutinin, before the absorbtion tests showed that 
this was not the case. 

In Case 6 it was not the patient’s serum, but his blood cor- 
puscles which showed pseudo-agglutination in various sera (Figs. 
3 and 4). In this case it was not possible to find any characteristic 
rouleaux formations in any of the preparations (there is a slight 
indication of such in Fig. 4), but the pseudo-agglutination micro- 
scopically resembled a true agglutination as there were consid- 
erable numbers of free, individual blood corpuscles between the 
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clumps of corpuscles. In tHs case the phenomenon caused the 
hospital to classify the patient as AB instead of 0 when the new 
type determination was made before the 6th transfusion. Here 
also the pseudo-agglutination was largely independent of tem- 
perature and the property could not be absorbed out of a serum 
by absorbtion with an excess of the patient s blood corpuscles. 
Hemolysis tests were negative. 

If an attempt is made to discover under what conditions the 
phenomenon occurs, it is seen that the only distinct common 
feature for all the cases described here is the very high sedimenta- 
tion rate of the red blood corpuscles. Even though this pseudo- 
agglutination presents characteristics which distinctly distinguish 
it from ordinary rouleaux formation, we are nevertheless of the 
opinion that the two phenomena are very closely related. We 
also believe that pseudo-agglutination, like rouleaux formation, 
is a purely physical phenomenon which can only be produced 
in vitro and never occurs in vivo. This latter is also indicated 
by the fact that pseudo-agglutination may occur with own blood 
corpuscles. It is highly probable that Case 6 is also of a similar 
nature as the other cases, even though this case presents the 
peculiar situation that the phenomenon is connected with the 
blood corpuscles. 

Pseudo-agglutination seems to occur regardless of whether the 
patient has previously had blood transfusions, as previous blood 
transfusions had only been carried out in Cases 5 and 6. 

The form of pseudo-agglutination which we have described here 
may readily give rise to erroneous interpretation of compatibi- 
lity tests, as was done in these cases. In forms like Case 6 the 
pseudo-agglutination may also lead to erroneous type determina- 
tion, when this is carried out in the manner usually employed 
in clinical laboratories without examination of the agglutinins. 
This form may also appear if the compatibility test is carried out 
against the patient’s blood corpuscles before serum or plasma 
transfusions. 

As the prerequisite for the appearance of this pseudo-agglu- 
tination seems to be a very high sedimentation rate of the red 
blood corpuscles, it will be of no significance in examinations of 
healthy persons. 

We are of the opinion that pseudo-agglutination is of no sig- 
nificance in blood transfusions, and will cause no complications 
or the recipient. In our Case 6 the patient was given 4 blood 
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transfusions after tlie demonstration of the pseudo-agglutination 
■without manifesting the least reaction in spite of the fact that 
the phenomenon -was also present on renewed investigation after 
these transfusions had been carried out. 

Pseudo-agglutination of this type cannot he a rare pheno- 
menon, even though it has not been pre-viously described. In ad- 
dition to the cases -which have been sent to us for closer inves- 
tigation there must certainly have been many others at our hos- 
pitals -which have not been recognized. In such cases the patient 
may have to get along -without a blood transfusion -which in other 
respects is definitely indicated- It is therefore important that cli- 
nical laboratories should be a-ware of the possibility of pseudo- 
agglutination of this t}^e -when the compatibility tests are not 
in order and should be able to distinguish it from a true agglu- 
tination. 


Summary. 

Five cases are recorded in which the serum of the patients 
agglutinated all red blood corpuscles irrespective of blood groups; 
however certain quantitative differences were seen. There was 
also agglutination of own corpuscles to a some-ndiat lesser degree. 
In another case, the corpuscles from a patient (group 0) were 
agglutinated in sera from all blood groups, thus simulating the 
group AB in the clinical blood grouping tests. All of the patients 
concerned exhibited a very bigb sedimentation rate of the red 
corpuscles. The pseudo-agglutination was not connected with any 
particular disease, nor with pre-vious transfusions. 

The phenomenon resembles the rouleaux formation, as the pro- 
perty cannot be removed by absorbtion. It is also independent of 
temperature differences. It differs however distinctly from the 
ordinary rouleaux formation in its great stability, it is not in- 
hibited by shaking nor by slight dilutions of the serum. In one 
of the cases (Case 5) the phenomenon was present even in very 
high dilutions. Microscopically there is always a great resemblance 
to genuine agglutination, hut in some cases stable rouleaux for- 
mations are also seen. The phenomenon does not interfere with 
blood transfusions. In one of the cases the patient was given 1 
transfusions after the demonstration of the pseudo-agglutination 
without the slightest untoward reaction. 
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Zusammciifassimg, 

Pseuclo-Agglutinatioii, eine vorlier niclit bescihiiebene stabile 
Form, ■ffodurcb Febler bervorgerufeu wexden. bei der kliniscben 
BIutgruppen-Bestimmung and bei yertraglicbkeits-Untersucbim- 
gee: Fiinf Falle sind verzeiclinet, wo das Serum der Patienten 
alle roteu Blutkorpercben uugeaebtet der Blutgruppen zusammen- 
geballt bat; gewisse quantitative Untersebiede wurden jedocb beo- 
baebtet. Es gab aucb Auto-Agglutination in etwas gexingerem 
Masse. In einem anderen Falle wurden die Blutkoxpercben des 
Patienten (Gruppe 0) in Seren aus alien Blutgruppen zusammen- 
geballt, so dass sie sicb wie die Gruppe AB in den Idiniscben 
Blutgruppen-Bestimmungen verbielten. Alle die betreffenden Pa- 
tienten wiesen eine sebr bobe Sedimentierungs-Gescbwindigkeit 
der roten Blutkorpercben auf. Die Pseudo-Agglutination war mit 
keiner besonderen Krankbeit verbunden, nocb mit wiederboltcn 
Dbertragungen. 

Das Pbanomen gleicbt der Geldrollen-Bildung, da die Eigen- 
sebaft niebt durcb Absorption beseitigt werden kann. Es ist aucb 
von Temper aturscbwankungen unabbangig. Es untersebeidet sicb 
indessen erbeblicb von der gewobnlicben Geldrollen-Bildung durcb 
seine grosse Stabilitat, indem es weder durcb Scbutteln nocb durcb 
scbwacbe Verdtinnung des Serums beeintraebtigt wird. In einem 
der Falle (Fall 5) war das Pbanomen aucb in sebr ausgesprocbc- 
nen Verdiinnungen vorbanden. Bei mfeoskopiseber Untersuchung 
wild immer eine grosse Abnlicbkeit mit eebter Agglutination be- 
obaebtet werden, aber in einigen Fallen kann man aucb stabile 
Geldrollen-Bildungen feststellen. Das Pbanomen wirkt nicht auf 
Bluttibertragungen stdrend ein. In einem der Falle erbiclt der 
Patient nacb Feststellung der Pseudo-Agglutination vier tj]jer- 
tragungen, obne die geringste unerwixnscbte Beaktion. 


Rdsiimd, 

Pseudo-agglutination, une forme stabile qui n’a pas ete decrite 
auparavant et qui provoque des exreurs dans la determination 
des groupes sanguins et dans ies epreuves de compatibilite oli- 
niques: Cinq cas ont ete rapportes dans lesquels le serum des suiets 
malades a agglutine tons les globules rouges de nbmporte quel 
gxoupe sangmn; on a toutefois pu constater quelques differences 
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quantitatives. II y avait aussi auto-agglutiuation dans une mesure 
un pen inferienre. Dans ,nn autre cas les globules du sujet (groupe 
0) furent agglutines dans des serums tires de tous les groupes 
sanguins, agissant ainsi comme le groupe AD dans les dpreuves 
cliniques pour la determination des groupes sanguins. Tous les 
snjets en question ont accuse un vitesse tres eleve de sedimenta- 
tion des globules rouges. La pseudo-agglutination n’etait coni- 
binee avec aucune maladie particuliere ni avec des transfusions 
repetees. 

Le pbenomene ressemble a la formation de rouleaux, etant 
donne que la propriete ne peut pas etre eliminee par absorption. 
II est aussi independant des differences de temperature. Toute 
fois, il est par sa grande stabilite distinctement different de la 
formation ordinaire de rouleaux, puisqu’il n’est inbibe ni par re- 
muage ni par des dilutions faibles du serum. Dans Tun des cas 
(cas 5) le pbenomene se presenta meme dans des dilutions tres 
prononcees. Microscopiquement il y a toujours une grande res- 
semblance a Tagglutination veritable, mais dans quelques cas des 
formations stabiles de rouleaux se voient aussi. Le pbenomene ne 
compromet pas les transfusions sanguines. Dans bun des cas le 
sujet regjut quatre transfusions apres la demonstration de la 
pseudo- agglutination, sans la moindre reaction facbeuse. 
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OperatiTe Yersorgimg clei* Hiriiscliiisse. 

Yon 

Professor Dr. W. TONNIS. 

Oberstabsarzt. 


Als wir in diesem Krieg zogen, da verfiigten wir Jiingeren die 
wir den ersten Weltkrieg nickt als Cliirurgen initgemaclit hatten, 
iiber keine personlicken, Erfalirungen anf dein Gebiet der fecbnss- 
verletzungen des Geliirns. Wir waren angewiesen anf das Scbrift- 
tuin. Trotz des zaklenmassig grossen Blaterials war damals kei- 
uerlei Einigung in den Beliandlungsmetkoden erzielt worden. Der 
primtire "Wiindscliluss (Hotz, Erey, Kabger, Barany, Jeger) 
hatte sicii nicbt durcbgesetzt. Ancb war die Darstellnng der in- 
fektiosen Komplikationen bei den einzelnen Autoren so verschie- 
den, dass hier gegenseitige Missverstandnisse vorliegen mussten, 
deren Ursache nocli zu klaren war. 

Der an der Eront eingesetzte Cbirurg bat nnr selten Gelegen- 
beit etwas liber das endgiiltige Scliicksal der von ibm versorg- 
ten Verwundeten zu erfabren. Die Verwundeten werden von Laza- 
rett zu Lazarett weitergegeben und die sie jeweils bebandelnden 
Cbirurgen seben nur die eine, ibnen gegenwartige Phase im Ab- 
lauf der Wundbeilung. Viele auseinandergebende Meinungen im 
Scbrifttum erklaren sicb auf diese Weise. 

Ganz besonders werden aber von dieser Tatsacbe die Verlet- 
zungen betroffen, die, wie z. B. die Hirnscbussverletzungen, er- 
fabrungsgemass oft trotz anfanglicb scbeinbar storungslos6in Ver- 
lauf nocb lebensbedrobende Spatkomplikationen baben konnen. 
Der erstversorg'ende Cbirurg, dem diese Komplilcationen nur durcb 
das Scbrifttum bekannt werden, bat desbalb leicbt ein zugiinsti- 
ges Urteil iiber seine Erfolge, da er die spater nocb auftretenden 
Komplikationen nicbt selbst zu seben bekommt. 

20 — Actachir. Scandhiav. Yol.XO. 
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So koimte es trotz der -ungelieuren Arbeit, die die Weltkrie^s- 
arzte von 1914/18 geleistet baben, nicbt zu einer Bescbreibuntr 
des Verlaufes der Hirnscbnssverletzungen von der Erstversorgun" 
bis zur Entlassnng ans dem Heimatlazarett kommen, da kein 
Arzt die Verwundeten solange in eigener Beobacbtung kalten 
konnte. 

Erstmalig in diesem Kriege war es dnrcb die Organisation die 
vom Inspekteur des Sanitatswesens der deutscben Luftwaffe fin 
die Bebandlung der Him-, Ruckenmark- und Nervenverletzten 
gescbaffen wurde, moglicb, diese Liicke auszufiillen. Hirnckirur- 
gische Bereitscbaften an der Front geben ibre versorgten Hirn- 
und Riickenmarksverletzten an zentrale Sammellazarette der Hei- 
mat ab. Hier steben eine neurocbirurgiscbe Abteilung fur die Be- 
bandlung der infektiosen Spatkomplikationen, Bpilepsien usw. 
und drei neurologiscbe Abteilungen zur Verfiigung, von denen 
eine die peripberen Nervenverletzungen, die andere die aus der 
Webrmacbt zu entlassenden und die dritte die zur Webrmaclit 
zuriiclckehrenden Him- und Riickenmarksverwundeten betreut. 

Den Abteilungen sind angegliedert eine Spracbscbule mitLebrern 
fiir Apbasie, Denk- und Scbreibstorungen, eine Sebscbwacbeu- 
scbule, dann Werkstatten fiir Holz, Leder, Bast und Tonarbeiten, 
die zur Bebandlung feinerer Bewegungsstorungen dienen. Heil- 
gymnastiscbe Einzelbebandlung zuerst, spater Gruppensport imd 
Scbwimraen dienen der Ubungsbebandlung von Bewegungsstorun- 
gen. Daneben gibt uns das sportlicbe Training aber aucb die 
Moglicbkeit iiber die Wirkung auf das vegetative Nervensystem, 
vor allem auf die Gefassnerven eine Wiederlangung der verloren- 
gegangenen Elastizitat des ganzen Organismus anzustreben. In- 
direkt beeinflussen wir iiber das vegetative System aucb wieder 
die Riickbildung der Einzelausfalle und es unterliegt fiir uns gar 
keinem Zweifel, dass unter der Allgemeinbebandlung Spracbsto- 
rungen und Labmungen — wofern sie iiberbaupt riickbildungs- 
fiibig sind — scbneller zuruckgeben, als wir das vom Weltkrieg 
bescbrieben finden und von unseren Friedensverletzungen her 
kennen. 

In diesem Bebandlungsgang nimmt die operative Erstversor- 
gung an der Front einen entscbeidenden Blatz ein. Sie scbaff erst 
die Voraussetzungen, obne die eine so intensive sportlicbe Be- 
lastung nicbt durcbfiibrbar ware. Andererseits erfiibrt die Art des 
operativen Vorgebens an der Front eine fortlaufende Eiritik durch 
die Beobacbtungen im Heimatlazarett. Da die gesamte arztiichc 
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Leitung und Verantwortung bei deu aa der Front eingesetzten 
Mmcliirurgischen Bsroitscbafton und iin Hoimatlazarott in den 
Hiinden des Beratenden Neurochirurgen des Inspekteurs liegt, 
konnen Febler im operativen Vorgehen im Einzelnen rascb ab- 
gestellt -and Exfabrungen mit Hilfe der ibm nnterstebenden 
Forsohungsstelle fiir Him- Eiickenmarks- und Hervenverletzungen 
bald ausgewertet werden. Besonders wertvoll bat sich die Zusam- 
menarbeit mit den Neurologen u. Hirnpatbologen unter der Filb- 
rung von Prof. Spatz erwiesen, Jede Bereitscbaft an der Front 
bat einen Patbologen, der das anfallende Selctionsgut fiir die 
endgiiltige Bearbeitung in der Heimat sammelt. 

So scbien es mir zunacbst die wicbtigste Anfgabe zu sein, den 
Verlauf der nnversorgten Hirnscbiisse genaner zn beobacbten, um 
einen Einblick in das Auftreten der verscbiedenen Komplika- 
tionen zu gewiunen. Hieraus ergab sicb die Aufstellung eines 
neuen kliniscben Einteilungsscbemas, das alle gleicbartigen Ver- 
letzungsformen zusammenfasste, die dann wieder nacb ibren ty- 
piscben Komplikationen uuterteilt werden; 

A. Schussverletzungen des ScJiadeldacJies: 

I. Impressionsscbiisse 

1. obne Duraeroffnung 

a) obne neurologiscben Ausfalle 

b) mit neurologiscben Ausfalien 

2. mit Duraeroffnung 

a) obne Prolaps {verlegte Knocbenliicke) Typ I 
unkompliziert 

kompliziert 

mit intracerebraler Blutung 
mit ausgedebnter Quetscbung des Gebirns 
mit Ventrilceleroffnung 
mit grbsseren )Steckspiitter 

b) mit Prolaps (offene ICnocbenlucke) Typ II 

II. Steckscbiisse 

1. gleicbseitig zur Einscbussoffnung 

2. gegenseitig zur Einscbussoffnung 

3. mit Hirnstammverletzung. 

III. Durcbscbiisse. 
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B. ScJinssverletzimgen des Schadelgnmdes: 

I. Impressionsscliusse 
' 1. ohne Duraverletzung 

2. mit Duraverletzung 

a) oline Hirnwunde 

b) mit Hirnwunde 
unkomplizierte 
komplizierte 

mit ausgedebnter Quetscliung des Gebirns 
mit Ventrikeleroffnung 
mit grosseren Stecksplitter 

II. S t e c k s c k ii s s e 

1. gleichseitig zur Einscbussoffnung 

2. gegenseitig zur Einscbussoffnung 

3. mit Hirnstammverletzung. 

III. Durchschiisse 

Dieses Schema bat sicb in der nunmebr ^^erjabrigen Arbeit be- 
wabrt, Vor allem gestattet es, fiir alle neuauftaucbeuden. Probleme 
ein,e rascbe Klarung zu gevfinnen, da es die statistiscbe Erfassung 
des Bebandlungsergebnisses fiir die unter sicb gleicbartigen Eiille 
in einer iiberzeugenden Form vermittelt. Da alle Todesfalle se- 
ziert und durcb Prof. Spatz und seine Mitarbeiter in der not- 
wendigen Weise bearbeitet werden konnten, war es moglicb, die 
Beliandlungsmetboden unter dem Gesichtspunkt des Jlisserfolges 
zu werten und die Frage nacb der Bicbtigkeit des cbirurgischen 
Vorgebens im Einzelnen von dieser Seite her aufzurollen. 

vSo wurde zunacbst die IVirksamkeit der InfeUions'pro'phjhax 
in der Hirnwunde einer kritiscben Priifung unterzogen. Dana 
wurden auf Drund des Misserfolges, die VerJnitimg des sithdiaahn 
Empyems, das im Weltkriegsscbrifttum keine wesentiicbe Beriick- 
sicbtigung fand, und der direJcicn Meningitis, deren Bedeutuiig 
zu Unrecbt binter die indirekte gestellt wurde, zu einer neiicn 
bletbodik ausgearbeitet. Als eines der scbwerwiegendsten Problc- 
me aber stellt sicb dann die Beliandlung der 'primdrcn Erojjmtng 
der Vcnirikel nnd der grossen Zistcrnen betaus. Aucb die Versor- 
giing der Sfechschiisse erforderte eine neue Bearbeitung. 

Enter der Yersorgiing einer Wnnde versteben wir die Beseiti- 
gung der unmittelbar bedroblicben Verletzungsfolgen und die Ver- 
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Mtung der uocli zu erwarteuden. Im Falls der Hirnscliiisse wiirde 
das bedeuten, die Behandhmg chr intracraniellen Bhihmgen und. 
die Vovbeugung der IjifeMion. Die Vorbeugung der Infektion Lomi- 
te rein xiberlegungsmassig erfolgen bis zum Ausbrncb derselben, 
d. b. bis etwa zum 6. Tage nacli der Verwundung. Bei Inipressions- 
scbiissen mit Ventrikeleroffnung tritt die Meningitis gewohnlicb 
sclion am 5. Tage auf. Impressionsscliusse mit verlegter Knocben- 
liicke lassen am 5. oder 6. Tage bisweilen im Zentrum der Splitter- 
pyramide bereits eine Eiteransammlimg erkennen, ■walirend das 
ausfliessende MMndselcret nock trvib seros ist. So kann man 
wobl das Ende der ersten AVoclie als den Zeitpnnkt der begin- 
nenden Wundeiterung anspreclien. Die direktc Sleningitis gibt 
sick ebenso wie das subdurale Empyem gewolinlicli erst in der 
zweiten Wocbe zu erkennen. Der Eriiliabszess wird als soldier 
bei unversorgten Fallen erst gegen Ende der zweiten Wodie am 
eitrigen Ausfluss aus der Wimde bemerkbar. 

Erkennen wir der Friibversorgung die ersten 24 Stnnden nach 
der Verwundung zu, so fragt es sick, wie die Hirnsdiiisse von 
2. bis 6. Tage nack der Verwundung zu bekandeln sind. 

Wir kaben bereits 1940 den primaren Wundsdiluss bis zum 
5. Tage nack der Verwundung ausgefiikrt. Audi Guleke und 
Sorgo kaben iiber gute Erfolge in dieser Hinsickt bericktet. Es 
wird meine Aufgabe seik, dieses Vorgeken im Einzelnen zu be- 
grlinden. 

Infekiionsverhiitung in der Hirnwmde: 

Wfikrend im ersten Weltkrieg der primare Wiindsckluss ent- 
weder zur Verkiitung des Prolapses (Frey, Hotz, Kaerger) oder 
der Sekundarinfektion (Barany, Jeger) angewandt Aviirde, selien 
wir heute als das Wesentlicke der Versorgung die Infehtionspro- 
fhjhxe in der llirmvnnde cm, die nir durch eine radihale Aus- 
rcinmmg anstreben. 

Das G r u n d p r i n z i p ist folgendes; da eine quantitative Ent- 
fernung aller in die Wunde eingesckleppten Bakterien niclit erwar- 
tet werden kann, kat die operative Versorgung das Ziel zu ver- 
folgen, die Lebensbedingungen der nock verbleibenden Bakterien 
durcli Entfernung aller iknen ■willlcommenen Nalirstoffc (Hirn- 
triimmer, Blutkoageln usw.) so ungiinstig zu gestalten, dass der 
Organismus im Abwekrkampf gegen die Bakterien Sieger bleibt. 

ies erreiclien wir durck eine radikale Ausraumung der Hirn- 
wunde mit dem Sanger, wobei alles tote Gewebe und alle einge- 
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drungenen Fremdkorper restlos entfernt werdeu. Die Duralucke 
muss zur Vermeidung einer Sekundarinfektion der Hirmvuude 
und zut Verkutung ernes Himprolapses durch 'wasserdiclites Ein- 
nalien eines gestielten, Galeaperiostlappens gescklossen, werden. 
Die einfacie Duranaht bietet in vielen Fallen niciit die geniigende 
Sicherlieit. Deshalb decken Avir sie grundsatzlicli mit einem 
leaperiostlappen. Die Weicliteihvunde wird — wenn die Versoi^ 
gung innerhalb der ersten 48 Stunden erfolgt, — zAveiscbicbtig dar- 
Tiber A^ernabt. Nacb dem 2. Tag vereinigen Avir die Weicliteile 
liber einem Aveiclien Gummidrain. durcb eine NaM der Galea mit 
dickem Catgut, das bei Auftreten einer Eiterung in der ‘SVeiclit- 
teilAvunde Amn selbst aufgebt. 

Dieser wmsardiclite Duraschluss ist nun von der entsclieidensten 
Bedeutung bei den basalen Scbussverletzungen, Avenn gleicbzeitig 
Nebenboblen und Dura eroffnet Averden. Hier bangt exfalnungS' 
gemass alles von einer moglicbst friibzeitigen und sebr radikalea 
Ausraumung der verletzten Nebenboblen, Ereilegung der Dura- 
liioke, Ausraumung der HirnAvunde, zuverlassigen Duraschluss und 
Ableitung der Nebenboblen in die Nase und nacb aussen ab. 


Die Infektionsyerliutimg in den snbaraclinoidalen 

Rftumen. 

Die Infektion der subarachnoidalen Raume geschiebtg leicbzei- 
tig mit der der HirnAvunde. Der durcb die BeAyegungen des Ge- 
birns beAvirkte Sog bringt die Bakterien in die Liquorraumc. Auf 
diese Moglichkeit macbte schon Babany aufmerksam. Ob die In- 
fektion angebt, biingt ab Amn den Lebensbedingungen, die die 
Bakterien bier finden. Subarachnoidale Blutungen begiinstigen sie. 
Desbalb versueben Avir blutigen Liquor durcb ausgiebige Punk- 
tionen zu entfernen und liberiyacben dann fortlaufend den Liquor. 
Gegen den 4. Tag zeigt der Liquor das Bild einer »meningealeii 
Eeaktiou«. Neben einer erbeblicben EiAveissvermebrung tritt eine 
Vermebrung der Leukocjden auf. Das gleicbe Bild Avie es ebenso 
nacb subarachnoidalen Blutungen bei stumpfen Traumen oder 
nacb aseptiseben Hirnoperationen beobaebtet nurd. (Payb, Z.ay- 
GE, Tonbis). Das Allgemeinbefinden der YenAUindeten ist ausset 
den Kopfsebmerzen, verhaltnismassig wenig gestort. Die Tempe- 
ratur bcAvegt sicb um etwa 39 Grad. Dabei ist der Puls in der 
Eegel relatiA’ A’^erlangsamt. Aber bereits in diesem Stadium baben 
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wir im Liquor positive Bakterienbefunde erlieben konnen. Aus 
dieser meningealen, Reaktion, kann sick die toxisclie Meningitis 
entwickeln. Zunaclist steigfc die Pulsfreqnenz, die Verwundeten 
werden benommen, delirant. Das Gesiclit lasst die eigenartige 
Miscbung von lieberrote nnd Zyanose exkennen. Llisst man die 
Verwundeten in dieses Stadium kommen, so versagt in den meisten 
Rallen die Bebandlung. Wir liaben deslialb bereits bei einer Zell- 
zaM von etwa 300/3 zur Verbiitung der Meningitis die iibliclie 
Bebandlung angewandt. Taglicb wurde der ganze erreichbare Li- 
quor in SEE- und Evipannarkose von einer Lumbalpunktion aus 
ausgehJasen. Durch subcutane Tutofusininfusion wurde die Li- 
quorneubildung gefordert. Der Kreislauf wurde durch Stropban- 
tin und Sympatol, gegebenenfalls durcb Periston oder Serumkon- 
serven, gestiitzt. In jedem Falle wurde eine Sulfonamidtberapie 
(meist Cibazol, Eleudron oder Tibatin) in boben Dosen durcbge- 
fiibrt. 

Koiiiplikationeu: das iiitrakranielle Haematoin. 

Unter den Komplikationen der Impressionsscbiisse nimmt die 
Bluiung eine besondere Stelle ein. Sie wirkt einmal lebensgefabr- 
dend durcb die ibr folgeude Hirndrucksteigerung, die bei Biu- 
tungen aus grosseren Arterien innerbalb der ersten 24 Stunden 
aufzutreten pfiegt, Bei Blutungen aus kleineren Arterien und 
Venen erst dann, wenn zu dem Haematom nocb das Hirnoedem 
tritt, also in der zweiten Halfte der ersten Wocbe. 

Zum andern kann sie in der Hirnwunde oder im Subduralraum 
den Nabrboden fiir Infektionen abgeben. 

Die arterielle Blutungen der ersten 24 Stunden kann man nur 
aus der erweiterten, oft aucb schon reaktionslosen gleicbseitigen 
Pupille erkeunen. Wir baben es uns zum Grundsatz gemacbt, 
alle eingelieferten Verwundeten sofort auf das Pupillenverbiiltnis 
zu untersucben. Nur so kann man schnell die Blutungen beraus- 
fmden. Oft ist aucb scbon, die gegenseitige Pupille erweitert. 

Blutungen aus der Carotis oder ibren Asten werden eben den 
Hauptverbandsplatz erreicben. Wir baben sie nur bei Bomben- 
angriffen in unmittelbarer Umgebung des Lazarettes erlcbt; 3 intra- 
krauielle Verletzungen der Carotis kounten durcb Silberclips ver- 
scMossen werden. Das ist nur moglicb, wenn man die Blutungs- 
s e e durcb den Sauger stellen und dann durcb einen Silberclips 
verscbliessen kann. Jeder Versucb, durcb Tamponade eine der- 
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artige Blutung zum Stillstand bringen. zu wolleu, scbeitcrt claran 
class sicli die Blutung in clem Subcluralraimi ergiesst nncl so das 
Geliirn gegen die Knocbenlucke vorpresst, wodnrcb jeder \\-eitere 
Versucli an die Blutungsquelle beranzukommen unmoglicli cvircl. 

Die extraduralen Verletzungen cler Carotis erfordern einen clop- 
pelten Verschluss, einmal die XJnterbindnng am Hals nnd dana 
den Verschluss intradural neben dem Opticus. Wir haben 5 Fiille 
derartig mit Erfolg versorgt. Fiir die Verletzungen cler iVit. cer. 
ant. unci med. gilt technisch das Gleiche wie bei den intracluralen 
Carotisverletznngen. Von 6 Blutungen aus cler Art. cer. ant. ge- 
lang es 4 zur Heilung zu bringen. Von 7 Fallen der Art. cer. 
med. irberlebten nur 3, vier Fallen gingen an Pneumonie zu Grun- 
de. Die meisten Falle kamen innerhalb einer halben, spatesteas 
einer Stuncle zur Operation, sanitatstaktisch gesehen, eine aaer- 
kennenswerte Leistung. 

Gegenuber diesen aus grbsseren intrakraniellen Gefassen stam- 
menclen Blutungen spielt die epidurale Blutung aus cler Art. lae- 
ningea med. eine verhaltnismassig geringe Rolle. Kleinere Blu- 
tungen trifft man fast xegelmassig an. Hirndrucksteigerncle da- 
gegen seltener. 

Bedeutungsvoller ist sclion die Blutung aus den Rindengefassen, 
die sich in die IVmrdhohle ergiesst. Sie macht aber airch nur dann 
Hirndrucksteiger ungen, wenn sie aus grbsseren Gefassen stainmt. 
Die Blutungen aus den kleinen Gefassen tamponieren sich Avic 
die venbsen selbst, da der Liquordruck zumeist hbher liegt als 
der Venendruck. Damit kommen sie klinisch als hirnclruckstci- 
gerncle Ursache erst in Betracht, wenn sich zu ihnen das Hirn- 
oedem gesellt. 

Eine besonclere Kolle spielen hier die subduralen Hacmatome. 
Um Missverstiinclnisse zu vermeiclen, sei festgestellt, class wir dar- 
unter nur raumbeengeucle Blutungen verstehen. Sie vermbgen zu- 
sammen mit clem Hirnoeclem ernste Koinplikationen gegen Endc 
cler ersten Woche zu sein, andererseits iniissen nur sie als Quelle 
cler subduralen Empyeme ansprechen. (Spatz, Hoetzeu). Ihrc Er- 
kennung ist nahezu unmbglich. Nur als drucksteigerncle Ursaclie 
gegen Ende cler ersten "Woche kann man sie vermuten. Aber clann 
ist auch meistens die Therapie schon zu spat. Audi hier kann nur 
die Vorbeugung zum Ziele fiihren. 

Besonclers eindrucksvoll rvar fiir mich folgendes Erlebnis bei 
einer hirnchirurgischen Bereitschaft. Bei 5 moribund eingclicfe- 
ten Imi^ressionsschussen rvurde bei cler Sektion ein subdurale-^ 
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Haematom bezw. Empyem festgaatellt. Bei 6 weiteren Men 
wnrde das subdnralc Haematom gegeu Ende tier ersten Woclie 
kliniscli vermutet und entleert. Sie starben trotzdem. Erst als 
mr dazu iibergingen in jedem Ealle von intradnralcr Veiietzung 
den Subduralrauxn auf Bliitungen zu untersuclien, Lonnten wir 
von 5 Fallen, bei denen ein Haematom entleert wurde, 4 retten. 
Seitdem sind die Todesfalle an subdnralem Empyem sebr selten 
geworden. 


Ausgedeluitere (Jiietscliniig des Geliiriis. 

Unter den Todesfallen der ersten Wocbc nelimen neben den 
durch Hirndrucksteigerung zum Tode fiikrenden Haematome die 
»an der Sckwere der Verletzung<( sterbenden Fiille die grosste 
Zalil ein. 

Unter dieser Diagnose finden sick die FcilJe direhter oder in- 
dir elder Hirnstammschadigimg . Nicbt alle Hirnstammstorungen 
fukren unmittelbar zum Tode, aber wenn wir bei der Sektion 
eine Verletzung des Hirnstammes finden, so diirfe]! wir durck 
diesen Befund die Todesursacke wokl als gegeben anseken. Bine 
eigenartige Beobacktung mockte ick kier einfiigen, flir die ick 
nock keine Erklarung zu geben vermag. Seit Eeicharh, Gam- 
per u, a. seken wir keute den Hirnstamm als den Angriffspunkt 
des Traumas fiir die Entstekung des Commotionssyndroms an. 
Wakrend wir nun aber die Mekrzakl der sekwereren supratento- 
riellen Sckussverletzungen und nakezu alle Halsmarksckiisse von 
einer sofortigen Bewusstlosigkeit gefolgt seken, feklt dicselbe bei 
den meisten subtentoriellen Sckussverletzungen odor sie ist kier 
nur sekr kurzdauern. Diese Verletzungen sind ja iiberkaupt sekr 
symptomarm. Oft kbrt man nur von eincm unsickcren Gang — 
wie betrunken — und erst die genauere Untersuckung deckt dann 
lOeinkirnzeicken auf. 

Seken wir von deni durck eine direkte Verletzung des Hirn- 
stamnies bedingten Todesfallen ab, so finden wir bei der Sektion 
der durck die »Sckwere der Verletzung« verursackten Todesfallen 
patkologisck-anatomisck keinen Befund, der als Todesursacke an- 
gesprocken werden konnte. Das Ausmass der Hirnzertrummerung 
allein kann kierfixr nickt massgebend sein, denn wir setzen in 
der Tumorckirurgie oft ebenso grosse Substanzdefekte, die okne 
Storungen vertragen werden. Aber in vielen dieser Ealle finden 
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wir ausser den sogenannten neurotisclien Lnngenblutangen Yer- 
iinderungen in der Leber, der Milz un den Nieren, die als Zirkuia- 
tionsstorungen gedeutet warden miissen. Kliniscb sind es die Fiille 
die mit langanbaltender Bewusstlosigkeit, die im Eontgenbild eine 
ausgedebnte Schadelzertrilmmerung oder einen Strablenlcranz vob 
Erakturlinien von einer kleinen Knocbenliicke ausgeliend erken- 
nen lassen. Es sind dass die lioffnungslosen Ealle, die den Front- 
cliirurgen und seine Heifer seeliscb so ausserordentlicb belasten, 
da man ibnen gegeniiber so vollig bilflos dastebt. '\Vabrend die 
einen vollig scblaff, in wenigen Tagen bucbstablicb auslosclicn, 
ausserordentlicb stark abmagern und scbliesslicb an einem Ver- 
sagen der immer flacber und seltener werdenden Atmung daliin- 
geben, zeigen andere eine psycbo-motoriscbe Unrube seltensteas 
Ausmasses. Um sie im Bett zu halten, mussen sie gefesselt wer- 
den; aber sie strampeln sicb gewissermassen zu Tode, denn keia 
— nocb zumal durcb ein durcb das Trauma gescbadigter — Kreis- 
lanf kann diese Motorik ertragen. AVo SEE und Evipan niclit 
ausreicben, baben wir die Avertinnarkose angewandt, in gleiclier 
AA^eise wie in der Behandlung des scbweren Tetanus. In wenigen 
Fallen gelang es dadurcb eine Bntlastung des Kreislaufes zu er- 
zielen, die eine Heilungsmoglicbkeit eroffnete und der dann eine 
wesentlicbe Besserung des Allgemeinbefindens folgte. 

Bei alien sebwereren Hirnverletzungen sfceigt der systolisclie 
wie diastolische Blutdruck nach etwa 24 Stunden an. In den 
zum Tode fiibrenden Fallen blieb der Blutdruck bis kurz vor clem 
Exitus auf dieser Kobe, wabrend die prognostiscb giinstiger ver- 
laufenden Falle in der zweiter Halfte der ersten AA^’oebe ein Ab- 
sinken des Blutdruckes, in den meisten Fallen bis unter die Norm 
erkennen liessen. Erst nacb einer oder mebreren AA^oeben erreicli- 
ten die Blutdruckwerte rvieder normale Hobe. In den meisten 
dieser Falle ergab das Electrocardiogramm Coronardurcbblutungs- 
storungen ungewobniicben Ausmasses, die in alien gnnstig ver- 
laufenden Falle zuruckgingen. Auffallend war ferner ein unge- 
wobnlicb bober Alkaligebalt des Harnes, mit dem wabrscbeinlicb 
aucb eine sebr ausgedebnte Andauung der Magenwand in einigen 
Sektionsfallen in A^erbindung gebraebt werden muss. 

A^iele dieser Falle von ausgeclebnteren Quetsebungen des 6e- 
birns geben einber mit ausgedebnten Blutungen. Je nacb clem 
Ausmass der Blutung lassen sie Hirndruckersebeinungen erken- 
nen. Zumeist wire! bier die Therapie macbtlos sein. 
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Das Ergel)nis der Iiifektionspropliylaxe. 

Die Wirksamkeit dieses Vorgehens last sicli am kesten, an den 
unkomplizierten ImpressionscMssen niit Duraverletzung und ver- 
legter Knoclienliicke darstellen. Die ffisserfolge sind Her allem 
durch. intradurale Infektionen gegeben, da alle Falle von ausge- 
debnter Qnetsobung des Gebirns, Blutnngen, primare Ventrikel- 
eroffnuDgen ausgescbaltet smd. Eiit solcbe kritiscben Nacliprii- 
fungen eignet sicli das Material einer Mrncliirurgischen Bereit- 
schaft, dass im Monat dnrscbnittlicb 150—170 intradurale Hirn- 
schiisse betragt, besser als grosse Sammelstatistiken. 

Die bakteriologisclie Untersucbung der frisclien Hirnwunden, 
die wir bei einem Einsatz mit Hilfe einem, einer birncbirurgiseben 
Bereitschaft fiir diesen Zweck zugeteilten Beldlabors vornelimen 
konnten, ergab in 85.5 % einen positiven bakteriologiscben Be- 
fund in der Tiefe der Hirnwunde, 

Um Beurteilungsfebiern aus dem Wege zn geben, wurden fbr 
die Kritik der Wundversorgung nur bakteriologiscb positive Ealle 
ansgewertet. 

Das Bebandlungsergebnis wird dnrcb folgende Tabelle wieder 
gegeben. 

Aus dieser Zusammenstellung ergibt sicb zunacbst einmal das 
p. p.-Heilungen in der Hirnwunde bei einer bis zum 6. Tage nacb 
der Verwundung ausgedebnten Versorgung nocb bis zu 85 % 
erzielbar sind. In der Weicbteilwunde trat dagegen eine p. p.- 
Heilung nur in Zweidritteln. bis zu einem Bunftel der Balle ein, 

Tabollo 1. 


Beilungsergehnis bei 66 unlcomplizierten Impressionsschiissen mit 
posiiiven baldenologischen Befuiid in der Rirnwunde. 


Versorgung am: 

Zahl 

p. p. 

extradurale 

Infekfcion 

intradurale 

Infektion 

+ an 
Meningitis 

Aus andc- 
ren Ur- 
sachen -f- 

1- Tag 

3 

3 





2. Tag 

10 

6 

9 

1 

1 

3 

3- Tag 

18 

6 

8 

4 

3 

1 

Tag 

12 

3 

5 

3 

3 

- 

5- Tag 

11 

3 

0 

2 

1 


6. Tag 

6 

1 

5 





- , 


06 

22 

56 

00 

00 

10 

(15.1 o/o) 

8 

(12.1 %) 

4 
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zuni 6. Tage liin. abnelimend. Einer iutraduralen Infection er- 
lagen aber Jiur 12 %, Daraus gebt eiudeutig bervor dass dor prb 
mare Verscbbiss der Dura fiir das Eudergebuis Tvicbtiger ist als 
der Verscbluss der lYeicbteile, Diese Tatsacbe bat bislier iiocli 
keine allgemeine Anerkennmig gefunden. Selbst der fanatischeu 
Yorkampfer des primaren Wundscblusses im. ersteu ^Yeltk^•iego 
Barany bat ZTvar den Vorscblag Jegers, die Duralucke durcb 
ein Transplautat aus der Fascia lata zu scbliessen, gelegentlicli 
ausgefiibrt, diese Massnabme jedocb nicbt als die entscbeidende 
erkannt. Bei den offenen Friedensverletzungen waren Korte und 
Enderlan TYobl die ersten, die eine Duralucke durcb ein Fascien- 
transplautat verscblossen baben. Besser als die Verweirdung des 
ausser Blutversorgung befindlicben Transplantates ist aber sicker- 
licb unser Yorgeben zuni Yerscbluss der Duralucke, bezw. zur 
Sicberung der Duranabt, einen gestielten Galeaperiostlappen zu 
verTvenden. Aucb diese Metbode bat ibre Yorlaufer in dem perio- 
stalen Yisierlappen von Frey und Buttner aus dem ersten IVelt- 
krieg, die ibn zur Yerbiitung, bezw. zur Deckung eines Prolap- 
ses empfablen. Diese Metbode ist neuerdings von Riechert wicdcr 
empfoblen worden. Interessant ist in diesem Zusammenliang, dass 
bereits damals Franz die bier fiir die Hirnscbiisse entuickelte 
Beobacbtung, dass fur die Bebandlung perforierender Scbussver- 
letziingen der Koiperboblen der Yerscbluss der die Hoblen abgren- 
zenden Membran wicbtiger ist, als der Verscbluss der sie bedecken- 
den Weicbteile, fiir die Gelenkverletzeung bekannt gegeben kat, 
Vergleicben wir init dem Ergebnis der Yersorgung dieser CG 
unkomplizierten Impressionsscbiisse das Scbicksal von 90 unzu- 
reicbend versorgfcen unkomplizierten Impressiousscbiissen mit Du- 
ra eroffnung obne Prolaps, bei denen Knocben oder Metallsplittei 
zuriickgelassen waren, oder bei denen das Feblen eines Saugcrs 
die radikale Ausraumung der Hirutriimmer uumoglicb inackte, 
so ergibt sicb das Eolgende: 

Tabclle 2. 

Bcihtnrjsergebni^ hei 9G vnzureichend versorglen 'tinkoinplizkricn Ai- 
prpssionsschiisso ?2 mil Duraverletznng ohns Prolaps. 


Zahl 

^ oxtraduralc 

1 Infelvtion 

intraclarale 

Infektion 

i , 

'T 

06.... 

15 , 21 

GO 

1 35 


3G 

(C2.3 %) 

(30.4 %) 


(37.4: %) 


\ 
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Beiucksiclitigt man, dass die bakteriologisclien Befunde der 
Hirmvnnde in^diesen Men nicM bekannt sind M also zum 
Yeraleick die balrteiiologisck negativen niclit ansgescbaltet ^eiden 
koniten, so stelxen 15.1 % mtadurale Metoonen mfolgo d 
nnzuxeicbenden Ausraiimnng der Hnnwunden 62.6 /« und 1-.. /o 

Todesfalle 36,4 % entgegen. r, 1 i n ,1nv <tnrfi1(iUiaen 

Diae eegenuherstcUung Usst m der Bdeuimi, fo sou IMzgm 

Arnrmnnn, ,hr HirnwmA mid h,mm d«m Z»«/d autkommen. 


Priiiiilrc Teiitrilcelerdttuung. 

Mit Eecbt gefiircbtet ist die dritte Komplikation der Im- 
pressionssebiisse, die in gleicber Weise die Stecksebnsse betreffeii 
kann, die pimclre Erdffnung der Ventrihel tmd der grossen Zrsier- 
nen. Bas kliniscbe Gesobeken ist alien Frontebirurgen bekannt. 
Am 5. spatestens am 6. Tage nacb dex Vexwundung steigt bei 
dem bis dabin oft verbaltnismassig stdiungsfreien Yerlauf die 
Temperatur anf 40 Grade und mebr. Der Yerwundete witd zuneb- 
mend mebr benommen und deliriert. Das Gesiebt zeigt die cigen- 
tiimlicbe Misebung von Fieberrote und Zyanose, die wir als Knp- 
ferfarben bezeiebnet baben. Ende der ersten, Anfang der ziveiten 
Y^'oebe erfolgt gewobnlich der Exitus an Meningitis. Cushing 
bat aus den Erfabrungen des ersten AYeltkrieges die Mortalitat 
fiir die Eroffnung des Yentrikels duxeb metalliscbe Stecksplitter 
mit 100 % die durcb Knoebensplitter mit 42.7 % angegeben. 
• Die Erorterung dieses Problems sei wiederum am Material einer 
birnebirurgiseben Bereitsobaft dargestellt, das vnv vermoge un- 
serer Organisation geniigend lange beobaebteu kdnnten urn es 
binreicbend beurteilen zu konnen. 

Tabelle 3. 


Einsatzstatistik einer hirnchirurgischen Bereiischafi 
der Lufhoaffe: 


Blonat 

) 

Zabl der operier- 
ten intraduralen 
Hirnsehusse 

Zahl tier Ventri- 
keleroffnungen 

Mortalitat 

! Juli 

128 

51 

4S (37.5 o/o) 

! August 

151 

79 . 

24 (15.9 %) 
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Tabelle i. 

Eeilungsergebnisse bet primdren VeniriheJeroffnungen 


nur aUgemeine Stilfon- 
amidbeliandlung 


mtsstrdem ortliche Be- 
handlung mit M. P. 
Puder 


Ortliche und allgemci- 
ne Sulfonamidbohand- 
lung \i. fruhzeitigc 
Liquorausblasungen . 



In einem Monat wurden bei dieser Bereitschaft 51 Ventrikeler- 
offnnngen operiert, von denen 31 (61 %) starben. 26 Balle vur- 
den in der beschriebenen Weise operiert und roit Sulfonamideii 
nacbbebandelt; es starben 20 (77 %). 25 Balle wurden ausserdem 
mit ortlicber Maxfanil-Prontalpin-Tberapie bedacbt, davon star- 
ben 11 (44 %). Im nacbsten Monat wurde dazu nocb die friili- 
zeitige Meningitispropbylaxe durcbgefulirt. Sobald die Zellzahl 
im Liquor iiber 300/3 stieg, wurde die bei uns ublicbe Meningitis- 
bebandlung mit Ausblasung des Liquors nacb Zeller, Exeiskuf- 
stiitzung Oder -bebandlung neben der Sulfonamidtberapie durcli- 
gefuhrt. Das Ergebnis war: Von 79 Fallen starben 18 (23 %). 
Dieses Ergebnis legt den Gang der zuldinftigen Bebandlung der 
Ventrikeleroffnungen fest. Wobl selten baben wir die Moglicbkcit 
einer so klaren Entscbeidung. 


Stediscliiisse. 

Kurz sei nocb auf die Versorgung der Steckscbiisse eingegangen. 

Eine Beobacbtung von 256 nur am Einscbuss versorgten Faik 
liber etwa 2 Jabre ergab, dass in iiber 40 % mit einer intraduralcn 
infelctioseu Komplikationen gerechnet werden muss. Desbalb be- 
miiben wir uns, den Stecksplitter bei den ersten Versorgung zu 
entfernen. Das gelingt bei einiger tibung leicbt von der Einseluiss- 
wunde aus, wenn der )SpIitter nocb im Scbusskanal sitzt. Liegt- 
aber ein innerer Prellscbuss nacb Payr vor, so kann man ihn 
nur von einer zweiten Trepanation aus entfernen, die wir darni 
nacb Ablauf der ersten Wocbe durcbfiibren. 


Scliluss. 

Das Gesamtergebnis dieser Bebandlung lasst sicb in einer er- 
sten Serie von 929 Hirnscbussverletzten in tab. 5 wicdergcbcn. 





OPERATIVE VEKSORQUNG BER IIIRNSCIltjSSE. 
Ta])cllo 0 . 


289 


Beilungsergehnis bei 920 EirnsclmssverMzien. 


Von 929 Himschussverletzten sterben 


starbend eingeliefert wirdcn: 

. . . 

28 

aus anderer Ursache verstorben sind: - • 

, . - 

45 

davon an Pneumonic 

29 


allgem. infektion 

6 


Tiioraxvcrletzung 

3 


Halsverlctzung 

0 


Gasbrand 

1 


Tetanus 

1 


Embolic 

1 


Ruckenmarksvcrlctzung . . . . 

1 



45 

73 


33.1 % 


929 310 

-73 Zl” 

856 237 (27,0 %) 

daron an Meningitis gestorben ..... 191 (84, S %) 

(Abszess imd Encephalitis) 

Hirndruckstcigerung 4G (16,2 %) 


Die 619 tJberlebendcn ■nnirdcn bis ziim 1.4.1942 aus dem HcimatlazarcttcntlnKson; 


pflegcbcdiirftig 13,3 % 

arbeit- odor welirdicnstfiiliig 53,3 % 


Ein Vexgleicli mit dem ersten Weltkricg ist sclnvcr moglich, da 
ans damaliger Zeit keine Beobaclitungcn iiber den vollstandigcn 
Heilungsablauf vorKegen. Nur Wag.staffe und Boit kdnnen iiber 
langere Beobachtungen beriebten: Mortalitiit: 55.7 und G1.5 %. 
Boechardt gab die Gesamtmortalitat mit 76 — 80 % an. Sic 
diirfte die Verbaltnisse vielleicbt am riebtigsten wiedergeben. Dcn- 
nacb ware die Mortab'tat um mebr als die Hiilfte gesenkt worden. 
53.3 % der vom Hauptverbandsplatz koramende Hirnvcrlctztc 
kann also damit reebnen, dass er sicb in irgendeiner Form sein 
Brot wieder selbst verdienen kann. 


Znsamniciifa.ssinig. 

In friiberen Arbeiten wurde zur Bcbandlung der Hirnscluissc 
in der Zeit vom ersten bis seebsten Tage nacb der Verwundung 
die radikale Ausraumung der HirnwuDdc nacb Excision der Weicb- 
teilwunde und Erweiterung der Knoclienlucke mit nacbfolgendem 
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to prevent to a considerable extent tbe development of toxic 
meningitis. 

III. Iniracranial hematoma. Subdural empyemas occur tln-ougb 
tbe infection of subdural bematomas. Prophylactic exploration 
of tbe subdural space for bematoma at tbe primar}- treatment 
of tbe wound greatlj^ improves tbe prognosis of cases of tbis t)"po. 
Arterial bemorrbage necessitates early treatment. Extradural le- 
sions of tbe carotid artery call for ligature of tbe internal carotid 
artery in tbe neck and intracranial ligature immediately below 
tbe optic nerve. 3 cases of intradural and 5 cases of extradural 
bemorrbage from tbe carotid artery were successfully treated. 
Of 6 cases of bemorrbage from tbe anterior cerebral artery, 2 
died, and of 7 cases of bemorrbage from tbe middle cerebral 
artery, 4 died of pneumonia. 

IV. Extensive contusions of the brain. Tbe majority of cases 
presenting tbis form of injuries die from tbe effect of disturbances 
of tbe central vegetative regulation sj’^stem. Observation of these 
cases throw additional light on injuries of tbe brain stem (com- 
motio). 

V. Primanj lesion of the ventricles. Local and general sulfa- 
tberapy and early drainage of tbe cerebrospinal fluid together 
with tbe routine surgical treatment of tbe brain wound lowered 
tbe mortality rate from 76,9 joer cent to 22.7 per cent. 

YI. Gunshot wotinds of the brain with retained missile. 

256 cases of tbis type were followed for a period of 2 j’cars. 
Intradural infection followed in 40 per cent of tbe cases. Early 
removal of tbe missile is therefore indicated and tbe best results 
will be obtained if tbe splinter is removed at tbe first treatment 
of tbe wound. 

YII. Tbe fate of tbe first scries of 929 individuals with gunshot 
wounds of tbe brain is shown in Table 5. Tbe mortality rate was 
33.4 per cent (operative mortality 27.6 per cent). 55.3 per cent 
of the cases were able to return to their former occupation or 
former service in tbe array. 13.3 per cent were invalids needing 
further care. 


Bdsiimd. 

Dans des travaux antcrieurs Tauteur a recommande, pour 
traitor les coups de feii du cei'vcau pendant la periodc du premier 
an .sixieme jour apres la blessure, de deblayer radicaleracnt la 
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plaie cerebralc apres excision cle celle clcs parties molles et elar- 
gisseinent de la brcclre osseuse, sur quoi Ton pratique unc ferme- 
ture etanclie de la durc-mere au moyen d’un lainireau pedicul4 
comprenant la galea et le periostc et Ton suture la plaie des par- 
ties molles par des points s^pares an catgut sur \n\ drain de caout- 
chouc souple. 

Dans le present travail il fait un rapport critique sur les re- 
sultats de cette inethode. 

1. Prevention de V injection de In plaie cerebralc. Pour 1 etude 
des resultats il a utilise 66 cas de coups de feu penetrants non 
conipliques avec constatations bacteriologiqucs positives dans la 
profondeur de la plaie cerebralc. Il jvapparut quo dans 15.1 % 
des cas une infection dans la plaie du cerveau. 12,1 % moururent 
de rinfection intra-durale. 

Il les a compares a 96 cas scmblables de coups dc feu penetrants 
non compliqueSj avec ouverture de la dure-mere sans prolapsus, 
qui n’avaient pas ete traites d’une fa§on suffisante et clier; qui 
on avait laisse des esquilles osseuses on des eclats mctalliques; 
infection intradurale dans 62.5 %, mortalite 36.4. 

2. Prevention de Vinfeciio7i des espaces sous-araclinoidiens. 
Toute meningite est precedee d’un stade de »rcaction meningcc)) 
avec augmentation du chiffre des leucocytes dans le liquidc ce- 
phalo-racliidien. Par une observation continue dcs caracteristi- 
ques du liquide cephalo-rachidien on reussit a reconnaitre precoce- 
ment ces modifications qui representent le stade prcliminairc, 
non toxique, de la meningite. En expulsant chaque pour le liquide 
cephalo-rachidien par des insufflations d’air et grace au traite- 
ment par les sulfamides dans les cas on le chiffre dcs cellules 
s’eleve au-dessus de 300/3 on reussit dans une tres large mesure 
a empecher le passage vers la meningite toxique. 

3. He7nato7nes miracra^iicns, Des hematomes sous-duraux pro- 
viennent les empyemes sousduraux. C’est seulcment dcimis que 
Ton recherche preventivement les heraorrhagies dans I’cspaco 
sous- dural que le pronostic de ces cas s’est modifie. Les hemorrha- 
gies arterielles reclamcnt des interventions tres precoccs, Les 
lesions extradurales de la carotide rendent nccessairc la ligature 
de la carotide interne au cou et a I’interieur du crane pres du 
nerf optique. Trois hemorrhagies intraduralcs et cinq extradu- 
rales de la carotide purent etre traitees avec succes. De 6 cas 
d’hemorrhagie par I’artere cerebralc anterieure 2 moururent, et 
de 7 par I’artere cerebralc moyenne 4 decederent, de pneumonie. 
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• 4. Les cas dc lesion dii cerveau avec contusion cerebrate clenduc 
meurent pour la plupart a cause des troubles de la regulation 
centrale. Chez eux on a pu faire des observations instructives 
pour la coinprehensiozr des atteintes dii tronc cerebral (commo- 
tion). 

5. Ouverlnre frimiiive des venlricides. Grace an traitement 
local et general par les sulfatnides, et grace a I’expulsion prccoce 
lepetee du liquide cephalo-racliidien par des insufflations, sans 
prejudice du traitement chirurgical ordinaire, la mortalite a .pu 
etre abaissee de 76.9 % a 22.7 %. 

6. Projectiles inclus. L’observation, pendant deux ans, de 256 
blesses porteurs de projectiles a montre Texistence d’une infection 
intradurale dans plus de 40 % des cas. Aussi I’extraction prccoce 
du fragment est-elle indiquee, et de preference elle doit se faire 
immediatement lors du premier traitement chirurgical. 

7. Le sort d’une premiere serie de 229 blesses du cerveau res- 
sort du tableau 5. Mortalite, 33.3 % (mortalite operatoire 27. G %). 
Recuperation de la capacite de travail et de I’aptitude an service 
arme, 53.3 %. Enfin 13.3 % des cas sont justiciables des soins' 
medicaux. 




SVENSK TILLVERKNING 




Astra bar upptagit tillverkning av catgut i liarfor spccialbyggd fabrik. 
Astras stcril-catgut steriliseras enligt fysikaliska mctodcr, saledes utan 
anvandning av kcinikalier. Absolut sterilitet ocb bvcrlagscn knytball- 
fasthet garantcras (min. l 6 kg/mm^). Catguten Icvcrcras i sjukhusfbr- 
packning pa spolar a 50 meter i ogarvat cUcr garvat titfbrandc. 
Astras catgut tillbandaballes i foljande grovlckar : 

N:o 3/0 2/0 0 I 2 3 -f 


N:o 3/0 2/0 0 I 2 3 -f 

mm min 0,2o 0,25 0,30 O.35 0,4i) 0,5o O.&o 

>' max 0,25 0,30 0,35 0,40 0,50 0,r,o 0,7O 

cn?*tvsk sTd '( ‘ ‘ ’ <>,26,0,31 0,31/U.36 0,3l.,u,42 0,42 OoOO.SO )',5M>.54 O.f.h 


(From the Surgical Department of the St. Goran Hospital, 

Stockholm . 

Chief Surgeon: Prof. A. TroeLL.) 


On tlie Operative Therapy and Prognosis 
in Fracture of the Patella. 

By 

ERIK MOBERG. 


This investigation, is directed to obtaining a clearer conception 
of the prognosis in operatively treated fractures of the patella, 
especially as regards the possible development of troublesome 
arthritis deformans following fracture and operation, and at the 
same time to inquire into those factors connected with fracture 
form and treatment which may lead to unfavourable results. The 
inquiry has given rise to certain suggestions respecting operative 
method and the purpose intended by it. 

A rather comprehensive report based on follow-up examinations 
has already been published in Sweden by Teoell (1913) on the 
treatment of fractures of the patella and its results, chiefly 
maintaining the advantages of operative therapy as compared 
with the conservative treatment often employed earlier. Jaevinen 
(1942) has recently published a rather large Finnish material. As 
the latter work gives a detailed historical review with careful re- 
ferences to the rich literature on the subject up to the preceding 
year, only a few of the more important works of recent years will 
be mentioned in the present jraper. 

Only those forms of patellar fractures which require operative 
treatment will be dealt with here. As regards the indications for 
operation there would now seem to be rather good agreement. The 
principal indication is defective extensor mechanism. 

With a view in the first place to showing how the permanent 
results of operative therapy in patellar fractures present them- 
selves in an insurance material collected from the whole country 
an analysis has been made of the material of Riksforsakrings- 
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anstalten (National Insurance Office) for tlie six years 1918—1923. 
However, tire conclusions drawn, from tlie investigation are mainly 
based on follow-ui^ examinations of clinical material, viz. the cases 
of fractured jiatella operated on at tbe St. Goran Hospital in 
Stockliolm since tbe surgical department was opened there in 
1930. In addition, attention bas also been directed to material 
from other hospitals, especially from tbe surgical department of 
Sablgren's Hospital in Gothenburg (Chief: Prof. Svex Johaxssox) 
and the surgical clinic of the University of Lund (Chief: Prof. J. 
vStrombeck). 


Iiisiirmice Material. 

During the period 1918 — 1923 fractured patellae to a number of 
104 were certified to the National Insurance Office as due to acci- 
dents at work, and 44 of them had been treated operatively. Only 
the latter will be discussed here. The injuries collected from these 
years date so far back in time that the results can now be regarded 
as essentially permanent. In some cases the records of the Office 
were sufficient for this investigation of the late results, in others 
supplementary data have been kindly supplied by several hospi- 
tals in the country. 

The primary postoperative mortality was nil. The stay in 
hospital amounted on an average to 53 days. Pull insurance- 
money was paid for an average of 133 days, after which partial 
sick-pay was made, so that on the average 164 days elapsed before 
full-time work had been resumed or the injury had been settled 
by a life annuity. No patients were capable of returning to work 
within a shorter period than 2 months. In 18 cases, i. e. 41 %, there 
remained at the cessation of certification a certain amount of 
incapacity, which was however nuitten off in 6 cases after an 
average 1 year 9'/2 months. None the less, permanent incapacity 
estimated to average 21 % remained for no fewer than fully one- 
fourth of the operatively treated cases. In two of these the disable- 
ment amounted to 50 %. One was a bilateral fracture with a 
considerable permanent limitation of the extensor capacity, in 
the other a secondary rupture of the extensor mechanism had 
arisen. The causes of permanent incapacity in the rest of the case.s 
belonging to this category were secondary rupture of the suture 
(1 case), pseudarthrosis (1 case), extensor defect of other origin 
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(2 cases), distress due to angulation between tbe fragments (1 case), 
artbritis deformans (3 cases), age, etc. 

These figures, accordingly, are derived from an old material 
collected from the whole country and consist exclusively of in- 
surance cases, chiefly among persons of the labouring classes. The 
operations date rather far back in time, and the material must be 
considered as representative of the average healing results during 
the period stated and for the clientele mentioned. However, as 
other methods of treatment than those then employed have not 
been subsequently applied at our hospitals to any considerably 
extent, the average present-day results would probably not be 
substantially different. Of course, the results from more favour- 
ably selected material and from special departments are con- 
siderably better. Beference may be made, for instance, to the 100 
cases operated upon at the Bed Cross Hospital (1932 — 1941) and 
Maria Hospital (1930 — 1939), Helsingfors and published by 
Jarvinen (1942). Their complete average absence from work 
amounted to about 76 days. Undoubtedly, however, the series of 
results mentioned also show that a fractured patella with defective 
extensor mechanism is a serious injury and one in which patients 
even of a relatively young age have to expect a not inconsider- 
able risk of incapacity. The material analysed affords, however, 
but few criteria for judging why certain cases heal well and others 
leave a disablement of this kind. 


Clinical Material. 

In order to investigate this point more closely, as well as to 
study how a series of patients from one of our larger special sur- 
gical departments has developed after breaking contact with the 
hospital, the investigation has been prosecuted with a follow-up 
examination of patellar fractures operated on at the St. Goran 
Hospital in Stockholm. 

The material consists of 23 operatively treated fractures of the 
patella. Two of the patients have since died, but in these instances 
reliable information as to knee function has been procured. The 
other 21 have all been traced and re-examined. On account of old 
age one of these had not returned to work of any kind after the 
operation and, psychically completely lost, had entered a home 
for the aged. All the rest have also been subjected to a thorough 
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X-ray examination (by tbe courtesy of tbe Roentgenological 
Department of tlie St. Goran Hospital. Cliief: Dr. X. Wester- 
mark, M. D.). The follow-up examination can therefore be regarded 
as complete. 

The essential data for the material examined have been tabula- 
ted (Table I). 


Tal)le 
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Age at 
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It will be seen that the majority were treated by the cerclage 
method, a few of the cases by suture through drill-holes. For 
most of those operated on during the earlier years aluminium- 
bronze wire was used. In 3 cases the suturing material was catgut, 
in a case here and there it was silkworm gut or stainless steel wire 
(later cases). One operation led to infection of the knee-joint, the 


I. 


treated at the Si. Goran Eospiiah 


Follow-up Examinjition 

1 



Power of active 
movement in 
knee-joint 

Circumf. 
of thigh 
compared 
with un- 
injured 
side 

1 cm 

1 

i 

1 Occupation 

> Comments 

Ex- 
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Flexion 
(Bracketed 
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to uninjur- 
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; Before 

J 

1 

1 

i 

After 

{ 

1 

1 

1 
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1 —1 
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1 n'er 
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i 1 

! 

! 
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1 Housewife 

t 

1 
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1 1 

1 
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2 
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0 

Housewife 


j Flexion only 70° till 
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ft 
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2° 
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2 
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cmjiloycc 
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» 
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+1 

ft 
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—0 
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ft 
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2 
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ft 
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2 
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ft 
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ft 

Concurrent fracture of 
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— 
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ft 
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ft 
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» 1 
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a 

p 

cn 

O 

p 

Age at 
time of 
fracture 

1 

( 

: 

Operative 

method 

Days in 
hospital 

Days 

under 

treatment 

Ijcnpacily 
(Stated only 
for insurance 
cascsS 

c a 

B 3 

D 2 

3 S 

Follou -up 
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after 
Yc.irs 

15 

53 
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cerclage -f bone 
graft 

(70) 

201 (?) 
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1 

t 

IG 

12 
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S5 

247 
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: 

17 
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31 
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IS 

41 
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2 

19 

73 
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1 

20 

27 
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silkworm gut 

19 
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IV. (3)’ i 

21 

54 

“Wire” cerclage 

39 

SO 


Id-. (2*/=)' j 

22 

31 

Catgut cerclage 

32 
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50% 20d. 0 

’A(2)‘ 1 

23 

37 

Fixation willi 
silk and catgut 
through drill- 
holes 

70 

134 

0 0 

V: (!'/=)' 


‘ According to later inquiry is the functional result still unchanged. 


otlier cases healed by first intention. There tvas no primary morta- 
lity. Secondary rupture of the patella after osteosynthesis did not 
occur. Union of the bone tvas achieved in all the cases except ttvo, 
in tvhicli, hotvever, the fibrous union in one case led to a function- 
al result tvliicli tvas in no way inferior to that attained in the 
cases Avith a bony union. The second was an inveterate fracture 
in a tabes case. No union was obtained. 

In all except one case the follow-uj) examination has been per- 
formed pcrsonall}' by the author, the anatomical and functional 
re.'jults both being carefully studied. 
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1 
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i 
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Painter. Same oc. 



At tlie follow-up cx-aminaijon .special imporlaiicc lui.s boon 
attached to getting a conception of how the po.sterior surface of 
le patella appears, how the fenioro-patellar joint present.s it^elf 

ineejo nt. Ohe X-ray examination lias therefore included both 

taken ,ii addition to ivliicli the femoro-patellar joint lias been 
sp^ia ly cx-ainmcd by Knnteson's tcolinicjnc (case 12 exeoiitodl 

the re l'Tr'“"‘, >-'■<’ applied in 

results. Thus, when a patient has stated, e. g. “I fed no differ- 
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ence between the two knees”, “I never tbink of it”, or “it feels 
a little tiglit wken I liave been sitting for a long time witli my 
knee bent”, etc., the result has been considered as fully satis- 
factory provided he has been able to resume his previous work iir 
full as well as engage in leisure occupations. Among the less good 
results have been classed those cases in which the patient had to 
abandon his pre-accident occupation in order to go over to lighter 
work, or had not been able to move so freely as before, or other- 
wise has complained of real inconvenience. A detailed account of 
the healing time, incapacity, etc. would probably not give more 
representative values on account of the relatively small size of 
the material, and for these figures reference may be made to the 
table. Among the ten insurance cases no permanent incapacity 
occurred. 

As mentioned, however, the investigation has been primarily 
directed to ascertaining why a number of cases have been fully 
restored while others have been burdened with lasting defects of 
a more or less serious nature. In this connexion certain results arc 
of no interest, e. g. those having reference to very senile persons 
or to patients with severe concurrent injuries of another kind, etc., 
and such cases have therefore been omitted, viz. the following: 

Case 11. Concurrent fracture of the femur, tibia, and fibula 
on the same side. High age. 

Case 13. High age with senility. 

Case 15. Advanced tabes, inveterate fracture. 

Case 16. Post operative pyarthrosis. 

Case 19. High age with considerable senility. 

The remaining 18 cases have been divided on the principles laid 
down into those which have healed without notable restriction 
of function (10 cases, Table II) and those which have healed with 
a distinct reduction of function (8 cases. Table III). The sketches 
at the top of the tables show' the appearance of the fracture as 
indicated by the X-ray pictures before the operation (in case 20 
there was no such X-rai' examination), wliile those beneath show 
the primary result of operation, also judged in figures. The figures 
below the sketches indicate the status at the follo^s•-up examina- 
tion at a specified time after operation, 1 denoting practically 
normal condition.s, 2 and 3 increasing degree of morbid changes- 
It is cpiite clear that the typical cases of good junctional late results 
collected in Table 11 are obtained under two circumstances viz. 
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Fractures of the Patella Healed wilh Tieslriclwit/ of Function. 
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(1) when the reduction of the fracture has been almost exact, (2) when 
the fracture is located within the loioest 'part of the patella, in wliick 
case the fracture does not seem to affect the active articular 
surface to any noteworthy extent. Thus, even in cases of defective 
replacement, arthritic changes do not usually develop to any 
troublesome extent. Case 20 was not reduced so well; however, so 
short a period has passed since the operation that subjective 
arthritic symptoms may have not had time to develop. Both 
subjective and objective arthritic changes are likely to appear 
•later, and hence the case will probably come into the next group. 

Table III contains patellar fractures tlicithxve not healed ^vith a 
fulUj satisfactory result but where pain, incapacity or other trouble 
still exist. The sketches compared with those in the preceding 
table show a distinct difference; the posterior surface of the 
patella is markedl)'’ uneven, often exhibiting a ridge. In these cases 
the femoro-patellar joint also shoAvs much grosser arthritic changes, 
and often a considerably reduced cartilage space. Examples of 
this are presented by cases 1 and 3 (see Fig. 1). As a rule, the 
arthritis-deformans changes are considerable in the whole knee- 
joint as soon as several years have elapsed after the injury. 


Points Relating to the Technique of Reduction 
and Osteosyiitliesis. 

The following conclusions may be draAvn from the results 
furnished in these tables. To ensure a fully satisfactory results 
operative treatment of a fracture of the patella must aim to an 
equal degree both at the easier task of restoring the quadriceps 
extensor 'mechanism and the considerably more difficult one of 
restoring the articular surface of the patella, this in order to avoid 
abnormal wear and deformation of the femoro-jpatellar joint as 
well as arthritis deformans in the knee-joint with its grave func- 
tional consequences. The latter task is not sufficiently heeded in 
current surgical handbooks and publications, and is most fre- 
quently not mentioned at all. There are, however, exceptions. 
For instance, Watson-Jones (1910) points out that “special 
care must be taken not only to close the gap between, the frag- 
ments but to fix them in such accurate apposition that no ridge 
remains on the articular surface”. The patho-anatomical process 
that attends continuous cartilage abrasion in a joint has been 
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recently very clearly demonstrated by G-eleerstedt-Huetek 
(1910). An uneven patellar surface, tiierefore, as ivno^Yn, involves 
risk not only for the femoro-patellar joint but for tlic whole knee- 
joint. 

Replacement of the articular surface on the patella is greatly 
facilitated by a simple procedure which, so far as I have found, 
has not been mentioned in the literature. This consists in con- 
trolling and supporting the replacement during the whole operation 
with a finger introduced into the joint under the patella, either 
through the existing rupture in the parapatellar extensor mecha- 
nism or, if this is^not large enough, through a longitudinal medial 
arthrotomy a couple of centimetres long. The leg should then lie 
in normal hyperextension of a few degrees. The gap in the extensor 
mechanism is not closed until osteosynthesis is completed v*itli 
good results palpable from below. In this way it is often possible 
to obtain a good reduction even in severe crush fractures with 
many fragments. The three cases in which the writer has a 2 )plied 
this techniq,ue are described in Table IV. It should be especially 
stressed that in most forms of fractures, if the reduction has been 
controlled only judging from the anterior surface of the patella, 
nothing at all will be known as to how the important posterior 
surface looks. It is self-evident that this is the case with the 
occasionally employed technic[ue (Schultze’s) of suturing only 
the parajiatellar extensor mechanism. Boheer's method of guess- 
ing the patella against the articular surface of the femur likewise 
gives results that cannot be controlled during the operation, 
except radiologically. Even this method of control is not only so 
troublesome to jicrform tliat it is unlikely tb be adopted often in 
practice but is also much less exact than direct palpation. As a 
matter of fact, if iJiese iivo requirements are fulfilled, i. e. both the 
extensor mechanism and the arliculor surface of the 'patella arc res- 
tored, the operative method used is no doubt of subordinate im- 
jiortance. Another very imxjortant req^nireinent is that the large 
ruptures which most frequently occur in the extensor mecliaiiisin 
at the sides of the patella should also be well sutured. 

Table II above .showed that in fractures through the lowest part 
of the patella, i. e. below the articular surface or in its lowest part, 
exact replacement is not of such imiiortancc. Rot infrequently, 
instead of o.steosynthesis, extirpation of the little distal fragment 
can here be indicated, specially in comjdicatcd fractures. l*ig. 
2 illustrates au instance of this kind of comjdicated fracture of the 




Fig. 1. Example of arthritis deformans of tlie femoro-patellar joint after 
tively treated fracture of tire patella. Note the uneven articular surface, 

and stalked bodies, deposits. 
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Fig. 2. Complicated fracture operatively treated rvitli suture of the extensor 
mechanism after extirpation of a lower fragment that involves onlj' a very small 
portion of the articular surface. 



Fig. 3. Reactions on account of irritant nppro.viinntion material (aluminium- 

bronze uire): 

a) Considerable vcsiculntion in bony structure of patella, zones of absorption, 
uire broken into sorcra! pieces.' 

b) Powerful excrescences and areas of absorption round the uire, from wliieli a 
small fragment has broken loose. 

Cf. structure of patella in Fig. 1, 
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Taljlo ly. 


Fractures of the Patella Operatively Treated by Method 
of Eeduction Specified (page SOG). 


Operation After operation 




Fixation i 
by catgut 
cerclage 



Insurance case. 
Permanent in- 
capacity — 0. 
Besides garden- 
ing work does 
general labour- 
ing in spare 
time. 


i Fixation 
j by silk 
and 
catgut 
through 
dritl- 
lioles 



Insurance case. 
Unemployed and 
passive, hence 
difficult aftor- 
treatincnt. Per- 
manent incapac- 
ity = 0. 


Fixation 
by catgut 
through 
drill- 
holes -t- 
catgut 
cerclage 



Insurance case. 
Permnnent in- 
capacity = 0. . 

Prc-traunia 
work carrying 
sacks weigliing 
100 kg up ladd- 
er. Pat-resumed 
tliis work, but 
on two occasions 
thereafter had 
hydrarthrosis. 


22~irill9G. Ada chir. Svandlnav. Vol.XC. 
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patella vritK extirpation of a conclioiclal fragment, tlie line of 
fracture here cutting the articular surface. In comjjlicated patellar 
fractures extirpation of an injured prepatellar bursa M-ill no doubt 
reduce the risk of infection. 

Fixation Material. 

Widely varjdng material has been used at different times by 
different surgeons for osteosynthesis. Statements as to the ad- 
vantages and disadvantages of the different materials have like- 
wise varied. Tliere has, however, been a distinct tendency of late 
in the direction of avoiding irritant material. Watsox- Jokes, for 
instance, prefers catgut. Even in the last addition of Bier-Braux- 
Kummel (1933) aluminium-bronze is recommended as a suitable 
material, although prominence is admittedly given there to tlie 
investigations of Madeleiner and Paas as well as Sciiultze, 
who have shown the unsuitability of irritant wire. Jabvixex does 
not deal with the question. 

Iir the present follow-up investigation attention has also been 
given to the effect of the fixation material on the after-course 
(Table V). In 11 cases aluminium-bronze wire was used, and in 
6 “wire” of an unspecified kind, this too probably aluminium- 
bronze in most of the cases. One or two described as “wire” may 
have reference to stainless steel, in fact in one case it has been 
definitely stated that such wire was used. Catgut was used four 
times, sometimes along with silk, sillc was employed only once, 
and silkworm once. In no case does the fixation material seem to 
have had any bearing in one or the other direction on the con- 
solidation of the fractures (secondary rupture has not occurred) 
or on the late result as regards the stability and mobility of the 
knee-joint. 

Of the aluminium-bronze wires, over two-thirds liad broken 
into pieces, in one case as many as six, wliile two after short time 
had to be removed on account of the trouble caused. In a case 
observed at Sahlgren’s Hospital a fragment of this type of wive 
bad entered the joint and caused severe distress that necessitated 
operative removal of the wire. Aluminium-bronze wire has liad a 
distinct effect on the osseous structure of the patella, the structure 
having almo.st always become coarsc-mcshcd or very vcsiculatcd. 
This apjiear.s, liowever, less in the two cases (2 and 12) in wliicb 
the wire had been removed on account of the distress caused, and 
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Table V. 

The Effect of the Fixation Material 




Case 

No. 


Examin- 
ed after 
Years 


o 

7 

9 

10 

11 

12 

13 

15 

19 


11 

10 

9 

7 

C 

5 

5 


Patella 

Structure 
of bone 

Anterior 

surface 

Somewhat 

coarse-meshed 

Slightly 

uneven 

Vesiculated 

Even 

Vesiculated 

Even 

Somewhat 

vesiculated 

Uneven 

A^esiculated 

Uneven 

Much 

vesiculated 

Very uneven 

Normal 

Distinct 


unevenness 

— 

— 


Discomfort from 
fixation material 


Wire removed 2 yr 
after op. while caus- 
ing trouble. 

Stalked mobile body 
laterally against pa- 
tella causes pain 

No trouble. 

No trouble. 

No trouble. 

Slight pain. 

No trouble. 

AViro removed on ac- 
count of ulceration, 
has pierced the skin 


“M^ire” of 
non-specified kind 

G 

8 

14 

17 

1 

i 21 

j 

1 

8 

G 

3 

27, 

1 

A^esiculated 

Coarse 

Normal 

Normal 

Vesiculated 

Uneven 

1 

; Slightly 

j uneven 

Somewhat 
j uneven 

i 

Spongy, 

considerably 

changed 

Uneven 

Discomfort when kneel- 
ing. Wire palpable. 

No trouble. 

1 

No trouble. 

Pain wlien he knocks 
against something. 

AVirc palpated. Mild 
pain. 


i 

18 

2 

Normal 

Even 

No trouble. Stainless 
steel wire. 

1 

1 

1 

11 

Normal 

Even 

No trouble. Catgut. 

1 

3 

11 

Normal 

Even 

No trouble. Catgut. 

1 

! S 

16 

27, 

(A^esiculated) 

Even 

No trouble. Silk. 
(Post.op. pyarthrosis) 

1 ? c 
a o 

■ 

I'A 

A large 
vesicula 

Even 

No trouble. Silkworm. 

X 

22 

V= 


Uneven 

No trouble. Catgut. 

1 

! 

23 

V= 

Normal 

Even 

No trouble. Catgut and 
silk. 
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tlierefore ever}’tliing seems to suggest a recession of tlie changes 
here. Stainless steel wire as well as non-metallic fixation material 
has not had this effect on the osseous structure of the patella. The 
unfavourable effect of aluminium-bronze wire was still clearer on 
the anterior and lateral surfaces of the patella. Distincts signs of 
irritation can often be observed here in the form of an absorption 
canal up to half a centimetre A^'ide round the aluminium-bronze 
wire, and near that Avire large spongy processes (Fig. 3), semi- 
fixed bodies or (in other material) even distinctly free bodies. In 
some cases these have caused typical symptoms of incarceration. 
Compare Table V and fig. 1. It is thus evident that aluminium- 
bronze wire is a fixation material that ought no longer to bo 
employed and that catgut as well as other non-metallic material 
maj’’ be used, even though this demands somewhat more of the 
after-treatment technique according to the lower strength of 
the material. Probably — although this investigation docs not 
give any information on the point — we have in stainless steel 
wire a relatively non-irritant material of great strength. 


Extirpation of Patella. 

So far in this paper attention has been directed only to operative 
treatment in which the patella — or at least the main part of it — 
is preserved, only these methods having been employed in the 
cases hitherto reported here. The treatment of fractures of the 
patella can no longer be discussed, however, without also taking 
up the question of extiiqiation of the patella. 

This method has been used of late years as a primary one, 
especially in England, chiefly for crush fracture in whicli replace- 
ment has been considered difficult or impossible, but also generally 
in fractures of the patella that require operative treatment. 

iV brisk discussion was started on extirpation of the patella 
(Cf. Friberg, 19-11) especially after Brooke (1937) had published 
a series of follow-up cases treated by this method. The results arc 
stated to have been extremely good, in certain cases the knee 
operated on is reported to have been even stronger than the 
sound one(!). The strength was tested, however, with the knee 
bent at .about right .angles, and in the majority of cases it is not 
clear whether full e.xtension with good power had been obtained, 
which is the essential thing. 
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Several authors have endorsed Beookb''s view. Watson- 
JoNES (1940), for instance, considers the method suitable for cer- 
tain cases, and there is no doubt that it can give relatively good 
results. 

In Sweden extirpation of the patella has been used very seldom 
as a primary method of treatment. More frequent recourse has 
however been had to it in fractures treated with unfavourable 
results by other methods (Friberg 1941). 

Primary extirpation of the patella has not been emploj^ed at the 
St. Goran Hospital, and the follow-up examination carried out there 
gives no data for judging the method. According to the writer’s 
experience from material treated elsewhere, however, the results 
obtained by this method are b)’- no means exclusively favourable. 

Of the few cases observed by the writer of fractured patella 
treated with extirpation of the whole patella, some have been 
favourable, though in no case better than the better osteosynthesis 
cases. There has been some difficulty in attaining full extirpation 
with good poAver and, beyond this, that small degree of normal 
hyperextension Avhich is so important for the full stability and 
tenacity of a knee-joint. On the other hand, two cases have led to 
a more unfavourable result than the least successful of the rela- 
tively many osteosynthesis cases the author has had an oppor- 
tunity of observing. 

One of these cases — operated on abroad — is cited here. The 
knee remains at 15° flexion and cannot be extended beyond that, 
but with pain can be actively flexed 10°. The injured patient 
suffers such great distress, and his working capacity is so greatly 
reduced, that resection of the knee-joint is indicated. 

A contributive factor to the unfavourable result is no doubt 
that the extirpation had been performed subperiosteally, with the 
result that a considerable new-growth of irregular bony tissue as 
Avell as calcifications has arisen in the tendon. 

What has been stated aboAm shoAvs that caution in the use of 
patellar extirpation as a primary method of treatment is of need 
until more experience of its operative technique and of its late 
results has been gained. The after-treatment cannot be carried 
out as routine and demands considerable active co-operation on 
the part of the patient. 

Secondary extirpation of the patella may sometimes naturally 
enough be the only means of improving an unfavourable healing 
result after primary osteosynthesis. 
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Summary. 

An analysis of tlie National Insurance Office material of frac- 
tures of the patella operatively treated during the years 1918—- 
1923, 44 cases, shows, like similar pre\dous analyses, that these 
fractures have a long after-course and carry a considerable risk 
of permanent incapacity. Thus, on an average, 164 days had 
passed from the time of the accident to the time when full-time 
work could he resumed or the injury be regulated with an annuity. 
Permanent annuities averaging 21 % have been issued to those 
treated. 

With a view to elucidating the causes of the widely varying 
functional results after osteosynthesis a very thorough re-e.va- 
mination has been undertaken of all the survivors (21) of a material 
of patients from the St. Goran Hospital in Stockholm, comprising 
23 operatively treated cases. In addition, the investigation rests 
upon personal observations made on material from other hospitals. 

It is evident that those cases in which the treatment led to 
functionally very good results had the posterior articular surface 
of their patellae exactly replaced. Cases in which replacement had 
been less exact gave considerably inferior late results. It was only 
in fractures which were located at the apex of the jratella, at the 
outermost edge of the articular surface, or outside the latter, that 
reduction played a minor part. The postoperative appearance of 
the femoro-patellar joint was, thus, of the greatest importance. 

Operative treatment must therefore aim to the same extent at 
both restoration of the torn extensor mechanism and restoration of 
the articular snrjace of the jiaiella. The latter task, often difficult, 
is not sufficiently heeded in most current surgical treatises. 

The fragments of the patella arc returned most surely and simply 
to their right position by supporting and controlling the replace- 
ment ^Yith a finger introduced under the patella through a medial 
arthrotomy. 

3 cases operated on in this way show' practically exact replace- 
ment. 

Irritant approximation material, such as aluminium-bronze 
wire, gives rise to changes in the osseous structure of the patella, 
excrescences, and even free bodies. Wires of this material often 
break into several parts, and these may cause trouble and even 
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wander into tlie joint. Non-irritant fixation material (e. g. catgut, 
silk, stainless steel ivire) ouglit therefore to be used. 

Extirpation of the patella lias given sucli unfavourable results 
in some observed cases that it seems desirable to await completer 
investigations, especially as regards the restoration of full power 
of extension in the knee-joint, before the method is adopted as 
a general primary method of treatment in fractured patella. 


Ziisanmienfassmig. 

Eine Untersuchung des Materials der Beichsversicherungsanstalt 
an operierten Patellarfrakturen aus den Jahren 1918 — 1923 (44 
Falle) zeigt, wie auch schon friihere, ahnliche Untersuchungen, 
dass der Nachverlauf nach solchen Erakturen ein langwieriger ist, 
und dass eine bedeutende Gefahr dauernder Invaliditat vorliegt. 
So waren nach dem Unfall durchschnittlich 164 Tage verflossen, 
bis der Verletzte seine Arbeit wieder in vollem Ausmasse aufneh- 
men konnte, oder bis ihm wegen der Verletzung eine Leibrente 
zugesprochen wurde. Eine definitive Leibrente, und zwar durch- 
schnittlich 21 %, ist einem Viertel der Behandelten ausgezahlt 
worden. 

Um die Ursachen der so stark wechselnden funktioneller Ergeb- 
nisse nach Osteosynthese klarzulegen, wurde an samtlichen tjber- 
lebenden (21) eines 23 operierte Ealle umfassenden Patienten- 
materials aus dem St. Gorankrankenhause in Stockholm eine 
ausserst eingehende Untersuchung vorgenommen. Ausserdem fusst 
die Untersuchung auf Beobachtungen des Autors in anderen Kran- 
kenhausern. 

Es ergibt sich, dass in den Fallen, wo die Behandlung zu funk- 
tionell sehr guten Ergebnissen fiihrte, die Hinterflache der Patelle 
exakt reponiert worden war. Die Falle mit weniger exakter Repo- 
sition gaben bedeutend schlechtere Spatresultate. Nur bei Frak- 
turen, die an der Spitze der Kniescheibe, am aussersten Rande der 
Gelenldlache oder ausserhalb derselben sassen, spielte die Reposi- 
tion eine geringere Rolle. Der postoperative Zustand des Femoro- 
patellargelenkes erwies sich also als hochst bedeutungsvoll. 

Der operative Eingriff muss also in gleichem Masse soivoM die 
WiederJierstelhmg des zerrissenen StreGkapjyarates als auch die Wie- 
derherstellung der Gelenlcjldche der Kniescheibe anstreben. Die letz- 
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tere, oft sclxwere Aufgabe finclet in der jMelixzahl der ccbriiuch- 
liclien Bucher der Operationslehre nicht geniigcnd Bcaclituiifr. 

Die Bruchstiicke der Kniesclieibe warden am einfaclistcn imd 
sichersten in die riclitige Stellung zuriiclcgebraciit, indeni man 
durcli eine mediale Ai’tlirotomie einen Binger unter die Patella 
steckt und mit diesem. die Reposition nnterstiitzt und kontrolliert. 

Drei in dieser Weise opcrierte Balle wiesen praktisch cxakte 
Reposition anf. 

Einen Reiz ausiibendes Ostbeosyntbesematc^al,^Yie Alumunium- 
bronzedraht, erzeugt Veranderungcn der Knochenstruktur der 
Kniescheibe, Exla-eszenzen oder gar freie Korper. Aus diesem 
Material hergestellter Dralit zerfallt oft in mehrere Stiicke, die 
Bescbwerden geben und auch in das Gelenk Hneinwandern kon- 
nen. Es ist deshalb reizloses Osteosynthesematerial (z. B. Katgnt, 
Seide, rostsiclierer Stabldralit) zu verwenden. 

Patellarexstirpation hat in einigen beobachteten Eallen so iiu- 
giinstige Resultate gegeben, dass vollsttlndigere Untcrsuchungen, 
bcsonders liber die 'Wiederherstellung voller *Strcckfaliigkcit iin 
Kniegelenk, abznwarten sein dilrften, ehe die Methode als allge- 
meine priinare Behandlungsmethode bei Ivniesclieibenbriichcn 
Verwendung finden kann. 


Rcsumd. 

Une etude du materiel — apparfcenant a PAssurancc d Etat — 
des fractures rotuliennes operees de 1918 a 1923 (44 cas) montrc, 
commc Ic faisaient deja des recherches anterieures scinblablcs, 
que les fractures dc ce genre sont grevees de suites prolongecs 
et d'un risque considerable d’inralidite permanente. C cst ainsi 
qu’en moyennc 164 jours se sont ccoules entrc Paccident ct k 
reprise complete du travail on Ic xegleinent du sinistre par une 
rente. Celle-ci, qui ascendait en inoyenne a 21 %, a ete octroyee 
ii un quart des patients. 

Dans I'intention de tirer au clair les causes des differences si 
fortes qu’on observe dans les resultats fonctionnels obteniis par 
Post eosyntli esc, tons les survivants ( 21 ) d’un materiel provenant 
de I’Hopital St. Goran dc Stockholm et comprenant 23 casoperiis 
ont etc reexamines d’line fafon particulierement approfondic. 
LAfcude base cn outre sur les observations que 1 auteur a 
faites sur des blesses d’autres hopitaux. 
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II 611 TBSSort (J116 Ibs cas on Ib traitBniBiit a aliouti a das tbsuI" 
tats fonctioniiBls tiBS bons sont ceux chaz qui la surfacB articu- 
lairB postBriBurB da la rotula avait bIb BxactBiiiBiit raconstituBB. 
Lbs cas ou la raduction avait eta moins prdcisB ont fourni das 
iBsultats considBrablamBiit plus mauvais. Cb n’ast quB dans Ibs 
fracturas da la pointo da la rotula ou da TextromB bord dc la 
surfacB articulairB ou Bncora dans cbIIbs qui ataient rasteas Bn 
dcbors da cattc surfaca, qua la reduction a joue un moindre role, 
L’aspect postoperatoire da I’articulation teinoro-patellaire a done 
ate da la plus grande importance. 

L’intervention operatoire doit, par consequent, viser au nieine 
degre d reparer Vappareil extenseur rompu el a reiablir clans son 
integrite la surface articulaire cle la rotule. Cette seconde tache, 
souvent difficile, ne re§oit pas une attention suffisante dans la 
plupart das traites operatoires courants. 

Las fragments rotuliens sont ramenes la plus surement at sim- 
plement en bonne position si Ton introduit un dojgt sous la rotule 
par une artbrotomie interne pour las soutenir et pour controler 
la reduction. 

Trois cas operas salon ce procede inontrent une reduction pra- 
tiquement exacte. 

Un materiel d’osteosyntbese irritant comme le fil de bronze- 
aluminium prove qua das alterations de la structure osseuse de 
la rotule, das excroissances, et mama la formation de corps libras. 
Gas fils-la se desagregent souvent en plusieurs fragments, qui peu- 
vent causer das douleurs, voire emigrer jusque dans la jointure. 
Aussi faut-il employer un materiel d’osteosyntliese non irritant, 
par ex. du catgut, de la sole, du fil d’acier inoxydable. 

L extirpation de la rotule a donne dans quelques cas observes 
des resultats si defavorables qu’il semble qu’on doive attendre 
des recberches plus completes, specialement en ce qui regarde 
la capacite d’ extension complete du genou, avant d’utiliser cette 
metbode comme traitement general et immediat de la fracture 
patellaire. 
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»Boiie Cliip» Grafts in Defects in the Long Bones. 

A Study on the Transplantation of Bone Chips from 
Compact and from Si)ongy Substance in Detects in 
the Long- Bones and on the Bole Played by the 
Periosteum and Endosteum in Bone Grafts 
from Compact Substance. 

By 

ARVID HELLSTADIUS. 


In the transplantation of bone, the use of a number of chips 
has in some cases proved to be preferable to a single large bone 
graft, For example, some surgeons have replaced the single trans- 
plant in Albee’s operation for tuberculous spondylitis with bone 
chips. The same applies in certain cases of pseudarthrosis, in plastic 
operations on the roof of the acetabulum, and in arthroereisis. 
The larger transplants, of course, have a special mission to fulfill 
in pseudarthrosis, when it is desired to secure primary fixation of 
the bone ends with the graft. The main advantage of bone chips 
is the resultant speedier reconstruction of the grafts. Further- 
more, it is usually claimed that bone cliips, Avith their larger sur- 
face, lead to more prolific new bone formation than, one big graft. 

In Matti’s opinion, the small fragments of bone are more resis- 
tant than larger grafts in the event of an infection in the operative 
field. Even in the presence of severe infections, he generally 
secured consolidation following the transplantation of bone chips, 
only a few of the chips being sloughed as sequestra. 

Bone chips from both compact and spongy substance have been 
used. The question has arisen, particularly in the case of pseud- 
arthrosis of the diaphyses of the long bones, as to AA^hich is prefer- 
able. chips from the spongy substance or chips from the compact 
substance. Mattis is a AA^arm supporter of spoAigy substance in 
these cases. Another moot point concerns the importance of the 
periosteum and endosteum in bone grafts from compact substance. 
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I liave conducted a number of animal experiments for tlie purpose 
of studying these two questions. 

I shall begin with the experiments aimed at a compnri.son 
between the formation of new bone following the transplantation 
of compact bone chips complete with periosteum and endosteum 
and the transplantation of spongy bone chips in defects in the 
long bones. About 2 cm. of the inferior part of the diaphysis of 
the radius on both sides was removed cxtrapcriostcaily in four 
rabbits. Tliis resulted in a defect of the radius, but the sup])oii 
of the ulna prevented displacement of the ends of the radius. The 
resected piece of one of the radii was split lengthwise into several 
pieces, which in turn were dimded into a number of shorter hits. 
The latter Avere then replaced in the defect in one radius, being 
arranged so as to lie longitudinally. Tliese bone chips thus consisted 
of compact substance Avith endosteum and periosteum retained. 
The defect in tbe radius on the other side AA'as next filled in Avitli 
a number of pieces of spongy substance, most of them taken from 
the inside of the trochanter major. In this way tliere AA'cre equally 
large bone defects in the inferior part of the radial diaphysis on 
both sides, one of them filled in AA’ith bone chips from coni])nct 
substance and the other Avith bone chips from spongy substance. 
The course of the experiments Avas folloAved with roentgenograms 
taken at regular interA'als. AVhen the animals AA’ere killed, specimeus 
Avere taken for histologic e.xaniination. 

A study of the series of roentgenograms rcAmals that the first 
ncAV bone formation to bo seen in three of the cases (experiments 
1, 3 and 4) appeared on tbe side on AA’bicb compact substance Avas 
used for the graft. In the fourth case (exp. 3), hoAvever, this ques- 
tion could not be decided, since the inteiwal betAA'cen the roent- 
genograms during this phase of the new bone formation A\’as too 
long. This ncAV bone formation appeared pcriostcally around the 
cut ends of tbe radius next to the cut surfaces first in the pro.ximal 
end and later in the distal end. On the side on which spongy sub- 
stance Avas implanted, the ncAv bone did not deA'clop around the 
cut ends until a longer time bad elapsed and then to a lesser de- 
gree. The cause to tliis fact is unknoAvn. 

On the roentgenograms the outlines of the transplants gradually 
became less distinct, and the grafts blended Avith one another ami 
Asilh the cut ends of the xadhis. After a time the different hone 
grafts could no longer be distinguished, bnA'ing been replaced by 
a single cohesiA'o mass of bone reaching from one cut end to the 
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other. According to the roentgenograms, the compact grafts 
remained visible long after the spongy grafts had become in- 
distinguishable from the rest of the bone tissue. In all the cases a 
cohesive bridge of bone gradually developed between the two ends 
of the radius, both on the side with the spongy bone grafts and the 
side with the compact bone grafts. Both forms of graft, therefore, 
served their purpose, since extraperiosteal resections of radial 
diaphyses as performed in these experiments do not heal sjion- 
taneously (exj)eriment 5). 

But, while the bridging of the defect with bone ran a smooth 
and uneventful course in all the cases in which compact substance 
grafts were used, in three of the cases (experiments 1, 2 and 4) 
defective calcification next to the distal end of the radius could be 
observed during one stage of the development of bone on the side 
on which spongy substance was used. In two of them (experi- 
ments 1 and 2), a defect in the bone shadow next to the distal end 
of the radius remained long after the two radial ends had been 
joined by bone on the side on which bone chips of compact sub- 
stance had been used. The third case (experiment 4) for a long 
time showed a broad defect which encroached from the radial side 
deep into the bone shadow next to the distal end of the radius, so 
that the bridge of bone was noticeably narrower at this point. 

The bridge of bone which unites the two cut ends with each 
other thus showed a smooth external contour on the sides on which 
compact substance was grafted, while in most cases (experiments 
1, 3 and 4) the radial outline on the side with spongy grafts was 
jagged and uneven, sometimes showing occasional deepish inden- 
tations by periosseous soft parts in the bone mass, which irregu- 
larities sometimes became filled in later on (experiments 3 and 4). 

Medullary space and cortex gradually develop in the new bone 
between the two cut ends, which at first appears roentgenologic- 
ally as a homogeneous, undifferentiated mass of bone tissue, and 
eventually there may be complete restitution of the long bone, 
not only on the side on which compact bone chips were used, 
but also on the side on which spongy substance was implanted. 
Matti, was able to show that spongy bone matter implanted 
in a defect in a long bone is transformed into bone with medullary 
space and cortex. 

In experiment 3 the roentgenograms made it appear that diffe- 
rentiation of medullary space and cortex occurred in the same 
space of time and to the same degree on both sides. Histologic 
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examination, liowcver, revealed tliat differentiation vas more 
complete on the side on 'vvliich compact bone bad been used. 

In experiment 2 tbe roentgenograms showed a development 
of medullary space and cortex on both sides, but more complete 
on tbe side on wbicb compact bone chips were used than on which 
spongj'- substance was implanted; this was verified by the liisto- 
logic examination. In experiment d differentiation of medullarv 
space and cortex was only seen on the roentgenograms of the 
side on which compact bone clups had been implanted; the histo- 
logic examination, however, showed partial development of me- 
dulla and cortex on the spongy side also, although less advanced 
than on the compact side. When the animal in experiment 1 was 
killed, practically no roentgenologic signs of medullary space 
or cortex could be seen on either side; histologic examination, 
liowever, revealed reiativety advanced differentiation of cortex 
and medullary space on the compact side, but none on the spongy 
side. Reorganization of the bone with differentiation of medullary 
space and cortex thus was slower and less complete where spongy 
substance had been implanted than where compact tissue had 
been used for grafting. 

Further, it appears from the histologic examination in all 
the cases in wliich compact substance grafts were used tliat tlie 
space between the cut ends was completely separated from sur- 
rounding soft tissues by newly formed cortex; this was not observed 
in two cases on the side on which spongy substance had hcen 
implanted. In experiments 1 and 3, fibrous tissue from the neigh- 
bouring tissue had grown into the space between the cut cuds on 
the spongy side. In one of these two cases (experiment 1) new hone 
was only found on the ulnar side, forming a bridge from one 
end of the radius to the other, while on the radial side there Avorc a 
number of spongy substance chips separated from one another hy 
intruding fibrous tissue. In tbe other case (experiment 3), in which 
restitution of tlio long bone had proceeded further, tlicrc were two 
or three deep, narroAV indentations of fibrous tissue from tlie 
'out.sidc. However, the fibrous tissue was bounded off by newl} 
formed bone, so that tbe medullary space came to be divided into 
sejiaratc sections. Tims, on the side on which spongy .sub.sfaiiee 
luul been implanted the surrounding soft tissue showed a cmlaui 
tendency to grow in betAveen the variou.s bone chips; as luentiom’d 
aboA'o, this could also be seen on the roentgenograms. 

Matti claimed that tlie bone cells in the spongy bone graft" 
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suTAdve, but that those in the compact grafts do not. Wherever 
spongy bone graft remains were found in my histologic slides, 
however, there were also empty bone lacunae or bone lacunae 
with only faintly stained nuclear rests, and the bone cells had 
disappeared in the spongy bone grafts just as much as in the 
compact grafts. On the sm’face of some of the compact and spongy 
grafts could be seen varying degrees of new bone formation; other 
grafts, however, showed no trace of new bone. 

The formation of new bone in cases with this type of graft ori- 
ginates partly from the soft parts next to the cut surfaces on the 
radius (and occasionally, at least, to some extent also from the 
adjacent ulnar sm’face) and partly from the soft tissue which 
surrounds the bone grafts. These two sources of new-bone forma- 
tion together contribute to the evolution of the bone mass which 
gradually fills the space between the cut ends. 

As appears from the roentgenograms, the formation of new bone 
around the cut ends was more profuse when grafts from compact 
substance were used than when spongy substance was implanted. 

The question may be asked whether there is any difference 
between compact and spongy bone grafts with regard to their 
capacity to stimulate surrounding tissue to form new bone. My 
experiments described above provide no answer to this question, 
since the newly formed bone in the defect also might have resulted 
from the growth of bone tissue from the cut ends. Grafting in a 
»non-bony environment)) was therefore indicated. Consequently 
I proceeded to supplement my experiments by making free grafts 
of spongy and of compact substance in the gluteal muscles (ex- 
periment 6), removiug them three weeks later, together with 
surrounding soft tissue, for histologic study. Fairly plentiful new 
bone was found in several places on the surface of the compact 
bone grafts, both on the endosteal side and the periosteal side; 
in other areas it was scanty, and large areas displayed no new 
bone whatever. New bone was also seen in some of the Haversian 
canals. Plentiful new bone was found in two or three places on. the 
surface of the spongy grafts, other areas showed sparse new bone, 
and large areas showed none at all. There was little or no new bone 
in the closed medullary spaces in the spongy grafts. Comparison of 
the two types of graft did not reveal more abundant new bone in 
the one or the other. The great majority of bone lacunae in both the 
compact and the spongy grafts were either empty or contained 
only faintly stained cellular rests. 
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The formation of new bone around the ends of tlic radius is 
important to the fusion of the gi-afts \nth the cut ends of the 
radius. After the transplantation of spongy hone cliips, the de- 
velopment of the bone shadow immediately proximal to the distal 
end of the radius was retarded in three instances; here the rela- 
tively scanty formation of bone around the cuds of the radius 
following the implantation of spongy bone substance undoubtedly 
plajmd an important part. 

In the grafting of bone chips, therefore, an intimate contact 
between the spongy substance and the diaphyseal ends is essential. 
And this contact is secured with ^Iatti’s operative technique for 
pseudarthrosis. According to this method, a wide gutter is chiselled 
out iir the cortex next to the pseudarthrosis into the mediilla, 
which is also scraped ont. This produces a large graft bed, into 
Avhich the spongy transplants are packed. But, as appears from iiiv 
experiments, the surrounding soil parts have a certain tendency 
to grow in between the different spongy grafts. The larger the 
spaces between the spongy bone grafts are and the longer the 
distance to he bridged by the graft, the more the soft tissue can 
grow intrusively in this way. It appears from the above that the 
risks in transplanting bone chips are less with compact than with 
spongy substance, and that the former typo is therefore preferable 
to the htter. la additional advantage of hone chips from compact 
substance is ob^’iously the more rapid reorganization into long 
bone with differentiation of medullary space and cortex. 

The question of the part played by the periosteum on the grafts 
is also important in the case of transplants of bone chips from the 
cortex. Should one aim at talcing only the superficial, periosteum- 
covered parts of the cortex, or do grafts free of periosteum serve 
the purpose equally well? Any number of workers have .studied the 
question of the significance of periosteum and endosteum in the 
formation of new bone. 

Lkvakder injected alcoholic extract of bone tissue into musele 
and secured the foranation of free boire there in 23 percent of the 
cases. Those results wore verified by Axxerstex. Thus the forma- 
tion of new bone free in the soft parts with iro couucctioii with 
bone tissue can be secured by means of injections of boirc extract 
containing no living cells. In these experiments, the periosteal and 
endosteal cells, lilce all other living tissue, are eliminated. IjUvax- 
DEB considered that tlae formation of aiow bone occurs as follows, 
sonae element in the hard hone tissue is released, becomes diffnsed 
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in the suironndings, and stimulates tlie neigliboring mesencliymal 
cells to form new bone. Hence, be concluded tbat periosteum and 
endosteum on grafts are of no importance in tlie growth of new 

bone. 

It lias also been proved tbat new bone is formed even around 
bone grafts in wbicb all cells bavc been killed. ]?or example, 
WuEM implanted burned bone in tbe abdominal muscles of rabbits, 
securing new bone growth after three months in some of the cases. 
Orell and Engstrom observed new bone after more than three 
months had passed since the subcutaneous implantation of boiled 
bone and four months after the implantation of os purum (bone 
which has been freed chemically from all organic tissue). They 
also implanted in soft parts bone in ivliich all the cells had been 
killed by deep freezing in liquid air, and were able to observe 
new bone formation thirty days later. In these cases, therefore, 
no living cells were transmitted with the grafts; the surrounding 
mesenchymal tissue alone was responsible for the formation of the 


new bone. 

It has also been established that transplants devoid of living 
periosteum and endosteum can give rise to new bone. However, 
it takes a much longer time for the new bone to start forming, 
at least around boiled implants and os purum. For grafts equipped 
with living periosteum and endosteum show new bone after only 
six days have passed in the rabbit (Josselin db Jong and Eyk- 
MAN VAN DER Kemp) and after 15 days in man (Orell and Eng- 
Strom). 

Several workers have tried to solve the question of the part 
played by periosteum and endosteum by transplanting bone from 
which the periosteum and endosteum have been scraped off. 
Lexer, Brooke, and others, implanted this type of graft in soft 
parts, and found that no new bone grew around the transplants; 
hence they concluded that the periosteum and endosteum were of 
decisive importance to the formation of new bone. Baschkirzbw 
and Nemilow, on the other hand, observed new bone even around 
grafts from which they had scraped off the periosteum and end- 
osteum. The latter workers claimed, therefore,, that the periosteum 
and endosteum played no part in the formation of new bone, 
Mayer and Wehner showed how difficult it is to remove all 
traces of periosteum by scraping. They concluded that the cases 
in which new bone was formed from grafts denuded of periosteum 
were to be explained by the fact that the periosteum had not been 
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completely removed from the graft. In a few experiments Buix 
implanted bone with periosteum in a defect in the radius and in 
other experiments bone from which tlie periosteum had been 
removed. He was unable to find on liistologic examination anv real 
difference between the two series of experiments. However, the 
periosteal new-bonc formation covering the graft was somewiint 
poorer in the latter series than in the former, in that the new bone 
on the surface of the grafts with no periosteum formed a loss 
cohesive layer than on those with periosteum. Substitution of the 
grafts with no periosteum perhaps occurred somewhat more slowlv 
than of those with periosteum. 

I conducted a foAV experiments with grafts of bone chips both 
with periosteum and without, in order to compare results. The 
grafts were implanted both in “bony environment” and in soft 
parts. 

In three experiments (Nos. 7, 8 and 9), a one- to two-centimeter 
long piece of the diaphysis of the radius was removed extraperios- 
teally on both sides. The periosteum and superficial portion of 
the cortex were scraped off the bone removed from one side, after 
which the piece of bone was split lengthwise and carefully relieved 
of endosteum. The piece of bone thus freed of periosteum and end- 
osteum was then dmded into several smaller pieces, whicli were 
replaced in the defect in the radius on one side. The grafts were 
arranged so as to lie longitudinally in the defect. The same procc.ss 
was repeated with the bone removed from the other side, except 
that it was not freed from periosteum and endosteum. Thus on 
one side the defect in the radius Avas filled with bone chips domuled 
of periosteum and endosteum and on the other side Avith grafts 
AA'itli both periosteum and endosteum intact. The subsequent, 
course AA'as folloAved AA’itli roentgenograms taken at fi.xed m- 
tcrvals. 

In all three cases the defect in the radius Avas filled in with 
ncAV bone, AA’bicb extended from one cut end to the other, both on 
the side in Avhich bone chips with periosteum and endo.stcum had 
been implanted and on the side in Avliich bone cliips freed of perios- 
teum and endosteum had been implanted. In one case (No. /) 
the side on Avhich bone cliips freed of ]5criostcum and emlo.steun) 
had been implanted for a time showed a rarefied zone in tlie )»one 
shadoAV next to the proximal cut end, Avbieh, however, w.^s lafor 
bridged OA'cr Ai’ith bone. OthcrAvise the formation of new bone 
occurred about equally rapidly and completely on both side.'-. In 
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experiment 8, on tlie other hand, the new-bone formation on the 
side on which bone chips freed of periosteum and endosteum had 
been implanted was definitely slower than on the other side, and 
when the bridge of bone graw between the two cut ends it was 
found to be narrow and to pass along the neighboring surface of 
the ulna. Between the cut ends and apart from the bridge of bone, 
there were a number of bone grafts, which apparently did not 
participate in the formation of new bone, and even at a later 
stage Avhen medullary space and cortex began to be differentiated, 
these pieces of bone still lay in the soft parts right next to the newly 
formed cortex. In the third case (experiment 9), the formation of 
new bone in the defect occurred later on the side with bone chips 
freed from periosteum and endosteum than on the other side. On 
the side with transplants equipped with endosteum and perios- 
teum, there was rapid restitution of the long bone with differentia- 
tion of cortex and medullary space, while on the other side the cut 
ends Avere united by a fairly narrow bridge of undifferentiated 
bone tissue. 

Thus, on the side on Avhich grafts freed from endosteum and 
periosteum were used, the new bone formation in the defect Avas 
slowed up and the differentiation of bone tissue in medullary 
space and cortex AA^as delayed and incomplete in two of the cases 
(experiments 8 and 9), Avhile the difference between the tAAm sides 
Avas less marked in the third case. 

In tAAm other experiments (Nos. 10 and 11), pieces of cortex both 
Avith and without periosteum and endosteum Avere implanted free 
in muscle. The grafts AA’-ere removed 20 days later for histologic 
examination. In one of these experiments (No. 11), the cortical 
grafts equipped with periosteum and endosteum exhibited plentiful 
new bone, both on the periosteal and the endosteal side, AAdiile the 
cortical grafts free from periosteum and endosteum lacked any 
sign of neAv-bone formation. In the other experiment (No. 10) 
no new bone had formed on the graft freed from periosteum and 
endosteum, except in one place on the endosteal side of the graft. 
The formation of ncAv bone aa'Us more extensive along the graft 
Avith periosteum and endosteum retained, but less abundant 
than on the corresponding grafts in experiment 11. 

Broin these experiments Avith grafts implanted both in a “bony 
environment and in soft parts, it would appear that periosteum 
and endosteum on grafts promote new bone formation, even if 
they do not play the decisive r6le attributed to them by Lexer, 
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and that grafts eqnii^ped with periosteum or endosteum, or both, 
are consequently preferable to those from which periosteum and 
endosteum have been removed. 


Summary. 

In a number of animal experiments, bone chips from compact 
substance with endosteum and periosteum retained were implanted 
in an artificial defect in one radial diaphysis, and bone chips from 
spongy substance were inqdanted in a corresponding defect in the 
other radial diaphysis. The formation of new bone occm'red more 
slowly and less plentifully, and the differentiation of medullary 
space and cortex took a longer time on the side on which spongy 
substance was implanted tlian on the side on which compact 
substance was used. Occasionally the periosscous soft parts showed 
a certain tcnclancy to grow in between the various spongy bone 
transplants. 

opinion that the bone cells in the spongy grafts surnve 
whereas tliosc in the compact grafts do not, could not be verified. 
Consequently, bone chips from compact bone would appear to be 
preferable to bone chips from spongy bone in grafts in defects in 
the long bones. 

Similar grafting experiments in defects in the radius were also 
done Avith portions of cortex freed from periosteum and end- 
osteum and with transplants allowed to retain periosteum and 
endosteum. Grafts of this kind Avere also implanted in soft parts 
and later examined lustologically. The exj^eriments indicate that 
periosteum and endosteum on grafts promote the formation of 
ncAV bone. 


Zusauiraeufassung. 

In tierexperimentellen Versuchen Avurden periost- und endost- 
A'ersehende »bone chips« aus kompaktem Unochen in einen Besek- 
tionsdefekt der einen Kadiusdiaphyse und »bone chips« aus 
spongiosem Knochen in einen ebenso grossen Resektionsdefekt 
der anderen Radiusdiaphyse transplantiert. Wo spougioser Kno- 
chen A'erpflanzt worden Avar, war Knochenneubildung langsa- 
mer und sparlicher und die Differenzierung in Slarkhohle und 
Kortex fand langsamer statt, als bei Verwendung Amn kompaktem 
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Knoclien als TransplaBtationsmaterial. Manclimal zeigten die 
periossosen WeicMeile eine gewisse Keigung, zwisclien die ver- 
schiedenen spongioseB. ElBoclientiansplantate hineinzuwaclisen. 
Die Ansicht Matti’s, dass die Knoclienzellen in den spongiosen 
Tiansplantaten, zum Unterscliied von denen in den kompakten, 
am Leben bleiben sollten, konnte nicbt bestatigt wexden. Bei 
Transplantation in Bolirenknocliendefekte verdienen also ))bone 
cMps« ans kompaktem Knocben den Vorzug vor »bone ellipse aus 
spongiosem Knocken. 

Ahnlicbe Transplantationsversnclie in Kesektionsdefekte des 
Radius wurden ferner init von Periost nnd Endost befreiten ICorti- 
kaiisstiicken soivie mit periost- nnd endostversebenen Transplan- 
taten angestellt. Derartige Transplantate ^YnTden aucli in Weicli- 
teile eingepfianzt, worauf sie liistologisck untersuclit wurden. Die 
Versucke ergaben, dass das Periost und Endost an den Transplan- 
taten die Rnockenneubildung fordert. 


Edsurad. 

Dans un certain nombre d’ experiences sur des animanx des 
^(copeaux osseux»>, munis de perioste et d’endoste, et pris sur de 
Tos compact, furent greffes dans une perte de substance de I’unc 
des diapkyses radiales, et des «copeaux osseux)>, preleves sur Pos 
spongieux, le furent dans une perte de substance de meine gran- 
deur au niveau de 1’ autre diapkyse radialc. La ou fut transplantee 
de la spongieuse la formation d’os nouveau fut plus lente et moins 
abondante, et la differenciation de la cavite medullaire et de la 
corticale se produisit moins rapidement que du cote ou I’os com- 
pact avait ete employe comme materiel de transplantation. Pax- 
fois les parties molles p^riosseuses avaient une certaine tendance a 
pousser des prolongements entre les divers greffons spongieux. 
L opinion de Matti selon laquelle les cellules osseuses des greffons 
spongieux survivraient par opposition a celles des greffons com- 
pacts Aa pas pu ^re confirmee. Aussi faut-il, lors de transplanta- 
tions dans des pertes de substance d’os cylindriques, preferer les 

«copeaux osseux» provenant d’un os compact a ceux pris sur un os 
spongieux. 

De plus, I’auteur a fait des essais seinblables de greffage dans 
des pertes de substance par resection du radius, en prenant des 
morceaux de corticale sans perioste ni endoste, et d’autres avec 
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cles greffons poiirvus tie iierioste et d’encloste. Des greffons de ce 
genre fiirent meme transplantcs dans les parties molles, apres 
quoi on les soumit a un examen liistologique. Les experiences 
montrerent que la presence de perioste et d’endoste an nivean des 
greffons accelere la neoformation d’os. 
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On tlie Surgical Treatment ot Acute Hepatitis 
(So-called CataiTlial Icterus). 

By 

ERNST BERGENFELDT. 


According to the present conception of the genesis of acute 
hepatitis, formerly called catarrhal icterus, surgical intervention 
is not indicated on the whole. Nevertheless it happens now and 
then that exploratory laparotomy is suggested in cases of long- 
standing, severe icterus, concluded to he of hepatic origin by the 
internist, usually because of doubts as to the correctness of the 
diagnosis. Five cases of this kind were referred to the surgical 
service of the Vasteras Hospital during an epidemic of hepati- 
tis the second half of 1942 and the first half of 1943. In the first 
case, which had advanced lesions in the liver, only exjjloratory 
laparotomy was done and the patient died later from hepatic 
insuffiency. In the other four cases more active surgical mea- 
sures were used, consisting of perfusion of the biliary passages, 
with the contrast matter for cholangiography in three cases and 
with physiologic salt solution as well in the fourth. Marked im- 
provement occurred after the operation in these cases and the 
patient made a rapid recovery. A report of these cases should 
therefore be of interest. In order to be able to discuss what was 
effected by the surgical intervention, however, it is necessary 
first to take up the question of the pathologic processes which 
are supposed to lie behind the disease. 

The theory at the basis of the old conception of the pathoge- 
nesis of catarrhal icterus was presented by Virchow in 1865. 
According to it, the primary cause rvas gastroduodenitis which 
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encroaclied upon tlie most inferior part of the common bile duct and 
caused catarrh in the portio duodenalis choledochi. The jaundice 
was believed to be caused purely mechanically by occlusion in 
tins part of the duct, due partly to the swollen mucosa and partly 
to an obstructing plug of tough mucus and necrotic epithelial 
masses. When it was objected that a sound could be passed 
through the duct on autopsy of these cases and that by pressure 
on the gall bladder, bile could be made to empty into the duo- 
denum, Virchow replied: "Man iibersieht, dass katarrhalische 
.Znstande der Schleiinhaute, genau ebenso wie erythematbse und 
erysipelatose der ausseren Haut, mit dem Tode Veranderungen 
eingehen, durch welche das Verhalten derselben Theile wahrend 
des Lebens zuweilen fast ganz unkenntlich wird .... Ich be- 
haupte also, dass in diesem Falle der cadaverbse Zustand uber- 
haupt keinen bestimmten Massstab fiir den vitalen abgibt.” 

According to Eppinger, only a few of the leading scientists 
of the day agreed with Virchow but Virchow had such great 
authority that most of them made no opposition in writing. 
The many theories later formulated to explain this form of ic- 
terus show the scepticism with which Virchow’s theory was 
regarded. The other theories developed in two different directions. 
One began with j\Iixkowski (1892) who believed that the jaun- 
dice was due to a functional disorder in the liver cells. According 
to him, the accumulation of bile in the blood pathways and tissues 
was due to its being secreted in the wrong direction, a process 
which he called parapedesis (1904). (A similar theory had already 
been presented in 1890 by the Danish physician Flinht, but it 
was overlooked). The other type of theory began iidth Nahnyh 
( 1911) who placed main stress on infection of the biliary ducts, 
cholangie. Naunyx’s pupil, Umber, developed the theory further. 
They maintained that cholangie was a purely cliuical concept, 
not necessarily based on morphologically demonstrable processes, 
but that it could develop into real cholangitis. Cholangie need 
not give rise to jaundice, they stated, until it encroached upon 
the parenchyma of the liver. Umber said in 1932; “Dieser cholan- 
giogene Ikterus ist meiner Uberzeugung nacb ein hepatocellu- 
larer Ikterus, nicht etwa ein Stauungsikterus durch mekanische 
Erschwerung des Gallenabflusses in entziindlich geschwollene Cho- 
langien, ivie man friiher annahm. Ein hepatocellularer Ikterus 
kann sich selbverstandlich auch ohne vorangegangenen cholan- 
gischen Infekt entY'ickeln, im Sinne Minkowskis”. Thus both 
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tlieoxies'aaree that the jaundice is purel7 hepatogenic and not 
due to mechanical obstruction in the biliary passages. They dif- 
fer as regards the point of attack of the disease agent. 

Hou'ever, Virchoiv's theory ivas the one given in the textliooks 
and handbooks far into our present day. The real change in gen- 
eral opinion came first when Eppinger (1918) presented ana- 
tomic proof of the presence of marked parenchymatous changes 
in the liver even at an early stage of catarrhal icterus. During 
the former world war, Eppinger examined the livers ■■of four 
soldiers killed in battle shortly after they fell ill of the disease. 
In all four cases the liver had a normal gross appearance but 
on microscopic examination Eppinger observed diffusely dissemi- 
nated foci of destruction in the parenchyma with necroses, mainly 
situated in the center of the liver acini. No signs of obstruction 
or any other change could be seen in lumina of the external 
biliary ducts. Similar changes in the liver have since been observed 
by several authors. K. Eoholm and P. Iversen in Denmark 
confirmed Eppinger's observations by so-called aspiration biop- 
sies in patients suffering from catarrhal icterus. Although patho- 
logic studies of this disease are naturally very few, they, together 
with the results of the modern Tests of liver function, have led 
to catarrhal icterus now being generally considered as acute hepa- 
titis, or hepatosis. In Sweden F. Lindstedt elainis that it is a 
specific infectious disease with an incubation period usually be- 
tween two and four weeks, and also that the epidemic and sporadic 
cases are different forms of the same disease, and A. Wallgren 
has presented evidence which indicates that the infecting medium 
is an ultramicroscopical virus. Eppinger still (1940) believes that 
the liver changes are due to intoxication, usually of alimentary 
origin . 

The modern theory of the purely hepatogenic pathogenesis of 
catarrhal icterus has not been accepted everywhere. Thus in 1934 
A. F. Hurst and C. K. Simpson maintained that two different 
diseases were concealed behind the term catarrhal icterus: 1) real 
catarrhal icterus, the commonest form in England; the jaundice 
is then of the obstructive type, caused by duodenitis encroaching 
upon the common duct, the impediment being the swollen duo- 
denal mucosa, the swollen mucosa in the orifice of the common 
bile d^uct, a plug of mucus and epithelial masses, or a cramp in 
Oddi s sphincter, due to the inflammation; 2) a mild form of 
subacute hepatic necrosis. 
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Eppinger (1937) divides catarrhal icterus into three different 
pathologic forms; 1) Parenchymatous icterus with destruction 
and necrosis of the liver parenchyma, mainly. in the center of 
the acini. These lesions cause the liver cells to lose contact with 
one another, with the result that the biliary capillaries are hurst 
apart and the bile is emptied out in the perivascular lymph spaces 
and passes from there into the blood. This is the commonest 
form. 2) The periacinous or cholangitic form, mainly marked by 
chronic inflammator}* infiltration with cellular agglomerations 
alongside the finest biliary- passages, (connection with Naunyn’s 
and Umber’s cholangie). 3) Icterus caused by swelling at Vater’s 
papilla. According to Eppinger the second form is uncommon 
and the third form extremely rare and hardly to be reckoned 
with, only three cases being described in the literature. Eppingek 
(1908) himself described one of the cases, where the mucous mem- 
brane in the orifice of the common duct was greatly thickened 
by inflammed and swollen adenoid tissue, and the lumen com- 
pletely occluded by detritus, leukocytes and detached epithelial 
cells, it being almost impossible to pass a sound down into the 
duodenum from the dilated biliary ducts (a condition virtually 
identical with Virchow’s “mucus plug”). The second case was 
described by G. Toelg and B. Neussbr (1884) and the third 
by E. Ryska (1902). To these, however, Hurst and Simpson 
added three more cases, two of Wilecox (1915) with marked 
duodenitis and swelling of the mucosa in the common duct and 
one of Rolleston (1915) with duodenitis and a mucus plug in 
the orifice of the duct. In addition, several authors, when making 
autopsies, have observed numerous, greatly enlarged lymph glands 
in the porta bepatis which could have produced stenosis of the 
biliary ducts. Thus A. Walegrek made this observation in 
three cases from the great iaundice epidemic in Gothenburg 
in 1925. 

Einally a feAv words will be given to K. Westphal s dyski- 
netic theory. Westphae shoAved experimentally with rabbits that 
AFeak stimulation of the vagus nerve caused the gallbladder to 
contract, the bile then emptying into the intestine. Stronger stimu- 
lation of the nerve caused more violent contractions of the bladder 
but also a cramp in Oddi’s sphincter Avhich prevented the bile 
from emptying, — hypertonic biliary stasis developed. Stimula- 
tion of sympathetic fibers (electrical or through injections of 
epinephrine) caused atonic biliary stasis (lowering of pressure m 
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the gallbladder, with dilation of the bladder and common duct 
and simultaneous cessation of outflow). According to AA'ESTPHAl, 
hypertonic dyskinesia, in particular, could cause marked symp- 
toms with typical gallstone colic and sometimes icteius. 

It is obvious from the foregoing survey that tlie pathogenesis 
is not yet definitely determined. In this connection I should like 
to quote a statement Israel Holmgren made in a discussion 
in 1933: “Catarrhal icterus is now considered to be a form of hepa- 
titis. Hor my part I have never felt fully satisfied with this extreme 
opinion. The old opinion was that catarrhal icterus was an ascend- 
ing infection, a form of angiocholitis. To my mind, the true state 
of affairs lies as so often elsewhere midway between the two 
extremes, thus that catarrhal icterus is characterized by both 
hepatitic and angiocholitic changes."'' 

At the end of September 1942, a 52-year-old woman ivho had 
suffered for five months from hepatitis vdth severe icterus was 
referred from the medical service of the Central Hospital of Vaster- 
as to the surgical service. Exploratory laparotomy revealed ad- 
vanced changes and great enlargement of the liver, which was 
diffusely and finely nodulated on the surface. The external bili- 
ary passages and the pancreas appeared to be normal. As it was 
evident that it was a question of hepatic cirrhosis and there 
were no signs of impediment in the biliary ducts, no further 
measures were taken. The patient died three months later. On 
autopsy the liver showed tlie picture of chronic hepatitis. 

Shortly after the exploratory laparotomy in this case, another 
patient was referred to us with practically the same disease his- 
tory and pathologic changes, except that severe icterus had been 
present for no less than seven months. In order to confirm the 
diagnosis cholangiography was performed during the operation; 
it showed free passage to the duodenum. Because of the severe 
liver lesions we were pessimistic about the outcome in this case 
as well, but to our surprise shortly after the operation the jaundice 
began to disappear rapidly. The bilirubin index (in the blood 
serum determined according to Meulengracht) sank and was 
close to normal four weeks later. The patient recovered. Three 
other cases of hepatitis with long-standing severe icterus were 
afterwards treated in the same Avay with the same favorable 
results. I shall now give a short description of these four 


cases. 
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Case Reports. 

Case 1. A mail, 57 years ol3, fell ill in Marcli 1912 with icterus 
which soon became very severe, lie was admitted to the medical ser- 
vice on May 2. The bilirubin index was then IGl. Tlic Takata reaction 
was negative (lilay 4 and 5 June). The stools were claj'-colored and 
reacted negatively to mercuric chloride. The liver was greatly enlarged, 
reaching three fingcrlireadths below the costal margin. As seen from 
curve 1, the bilirubin index varied considerabl)- during the subsequent 
course, and sometimes the intestine showed complete acholia and 
sometimes it contained bile (a common occurrence in hepatitis). The 
bilirubin index curve shoivod a distinct fall in two different periods 
but it was again rising at the time of the operation. The jaundice 
showing no signs of paling de.sjiitc long internal treatment and the 
general condition becoming more and more affected, the patient was 
transferred on Sejitember 29 to the surgical service. On October 7 
laparotomy was done. The liver was considerabl}- enlarged, reaching 
almost to the umbilical plane, markedly icteric and diffusely and 
finely nodulated on the surface. The gallbladder was fairly large but 
not distended; on puncture 30 cc. of apparently normal bile were ob- 
tained. It was attempted at first to perform cholangiography via the 
gallbladder according to IIultkx, but the medium could not bo pressed 
down into the biliary ducts. The common bile duct was then exposed 
but it did not seem to be dilated. The duct was punctured with a fine 
.s}-ringe needle, whereupon normal-looking bile was obtained, and the 
contrast medium was injected directly in the duct. The bilinr}’^ tree 
filled well and showed normal width; the medium also ran profusely 
down into the duodenum. There were no signs of concrements. The 
puncture opening was sutured with fine silk. The pancreas .was ex- 
plored and appeared to be normal, A drainage tube was applied against, 
the common duct and the abdominal wall sutured. The postoperative 
course was uneventful apart from a moderate secretion of bile the 
first two weeks. The bilirubin index, which at the time of the opera- 
tion was 85, dropped during the first postoperative week to 61 , during 
the second to 41, during the third to 22 and during the fourth to 19, 
at the same time as the jaundice successively receded. The stools were 
normally colored and reacted positively to mercuric chloride during 
the whole postoperative course. The Takata leactioir and galactose 
tolerance test were negative one month after the operation. On dis- 
charge on November 18, six weeks after operation, the bilirubin index 
was 12, the jaundice almost gone and the liver edge was palpated 
two fingerbreadths below the costal margin. Re-e.xamiuation on De- 
cember 17 showed a bilirubin index of 9, no icterus and the liver edge 
one fingerbreadth below tbe costal margin. On Jan. 18, 1943, the 
bilirubin index was 4, tbe liver was scarcely palpable and the patient 
felt entirely well. On August 4 the index was 5 and there was no demon- 
strable enlargement of the liver. On November 8 the patient was com- 




plctely Iicnlthy, sho^Ying no trace of his former disease, and no enlarge- 
ment. of the liver vas noted. He had resumed his former occupation 
as a building carpenter on ]March 1 and was fully capable of work. 

Case 11. A woman, aged 58, had previously suffered from a num- 
ber of symptoms of indefinite nature iu the upper part of her abdomen. 
Cholecyst ogra])hy on .Tan 3, 1942 did not result in visualization of the 
g.allbladder and no calcific shadows were observed. She fell ill in the 
middle of September witli jaundice without pain. She was admitted 
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Case II. Bilirubin values before and after operation. 


to the medical service on September 22. As the bi'iruhiu index rose 
rapidly from 57 to over 100 and the patient liad earlier had symptoms 
which could indicate gallstones, she was transferred on October 15 
to the surgical service. On October 19 cholecystectomy and cholangio- 



337. 


SURGICAL TREATMEJTT OR ACUTE “HEPATITIS, 

graphy were performed. No gross changes were seen in the liver. The 
gallbladder was shrunken and contained one walnutsized and one 
hazel nut-sized stone. The cystic duct was of normal width; cholangio- 
graphy was done from it, showing biliary ducts of normal lyidtli, a 
free passage and no signs of concrements; the^ contrast medium ran 
profusely down in the duodenum. On aspiration from the common 
duct before the cholangiography normal-looking bile was obtained. The 
pancreas looked normal. The gallbladder was removed. A drainage 
tube was inserted and the abdominal wall sutured. The postoperative 
course was uneventful. Microscopic examination of the removed gall- 
bladder showed chronic cholecystitis but no acute changes. Before the 
operation the stools were colorless and reacted negatively to mercuric 
chloride; after the operation the conditions were reversed. As seen 
from curve II, the bilirubin index dropped greatly after the operation, 
from 180 to 22 in one month. On discharge on December 14, it was 
14 and the jaundice was almost gone, disappearing completely soon 
afterwards. On November 24, one month after operation, the citric 
acid in the serum was 39. .s and the serum phosphatase 10.3 — hepati- 
tic values (Professor Lehman). On reexamination on Nov. 9, 1943, 
the patient was entirely well, there was no jaundice, the bilirubin 
index was 6 and there was no trace of the former illness. 


Case HI. A man of 40 fell ill with icterus without pain in the middle 
of September 1942. He was admitted to the surgical department on 
November 4, when a bilirubin index of 206 was noted. On November 
10 the serum citric acid was 31, the serum phosphatase 20.8 and the 
bilirubin index 220 — pointing to hepatitis (Professor Lehman). On 
November 17 the corresponding values were 29.2, 20 and 210 (Profes- 
sor Lehman). The stools were clay-colored and reacted negatively to 
mercuric chloride. On November 19, cholangiography, perfusion of the 
biliary passages with physiologic salt solution and cholecystectomy 
were done. The liver was large and swollen, reaching a handbreadth 
below the costal margin, and had a smooth surface. Histologic exa- 
mination of a biopsy specimen revealed hepatitis. The gallbladder 
looked normal, was not dilated, showed no stones and contained appa- 
rently normal bile. Cholangiography through the cystic duct showed 
a free passage, biliary ducts of normal width and no signs of stones; 
the common duct contained bile of normal appearance. The biliary 
passages were perfused with 100 cc. of physiologic salt solution. The 
pancreas was normal. The gallbladder was removed after ligation of 
the cystic duct. A drainage tube was inserted and the abdominal 
wall sutured. The patient was fairly ill the first day after the operation 
but the course was otherwise uneventful. The stools were normally 
colored and reacted positively to mercuric chloride the whole time after 
the operation The bilirubin index dropped rapidly at first and then 
more slowly (curve III). On discharge Peb, 19, 1943, three months 
after operation, the jaundice had almost gone and the bilirubin index 
was 16. One month later the jaundice had disappeared and the index 
was /. un April 14 there was no demonstrable enlargement of the liver 
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a) Bilirubin curve in case IV. 



10 the icterus was severe, the bilirubin index was 101, the stools were 
clay-colored and reacted negatively to mercuric chloride. On June 21 
the patient was transferred to the surgical service with a bilirubin 
index of Ml and intense icterus. On June 25 laparotomy and chol- 
angiography were performed. The liver was slightly swollen. The gall- 
bladder was distinctly dilated but otherwise of normal appearance; it 
emptied and relaxed after the cholangiography, which was done directly 
in the common duct. Cholangiography showed free passage, biliary pas- 
sages of normal width and no signs of concrements. Nor did the gall- 
bladder show any stones. The common duct contained normal bile. 
The pancreas was normal. A drainage tube was applied against the 
common duct and the abdominal wall sutured. Bile was excreted from 
the wound during the following week, but the course was uncompli- 
cated otherwise. Improvement was rapid and the icterus receded.The' 
bilirubin index (curve W) was Ml at operation on June 25, 100 on 
June 27, 96 on June 30, 33 on July 5, 29 on July 10, 17 on July 20,. 

24 — Ada cliir. S^and-inav. Yol.XC. 
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Curve V. 



Case IV, Bilirubin values before and after operation. 

b) Bilirubin curve in case of pancreatic cancer treated ■a’itb cbolecysto- 
gastrostomy, 

9 on July 27 and 8 on August 13, when the jaundice had completely 
disappeared and the patient was discharged. The stools were normally 
colored and reacted positively to mercuric chloride the whole time 
after the operation. On examination November 9, the patient was 
entirely healthy, the bilirubin index was 5 and the liver was not en- 
larged. 

The common featnre of all these four cases — • and no others 
were operated upon ■ — was thus severe icterus on a hepatitic 
basis persisting for several weeks or months, without there being 
any demonstrable impediment in the biliary passages. After the 
surgical intervention, which consisted of perfusion of the biliary 
passages, ■ — in 3 cases only in the form of cholangiography, in 
case III with physiologic salt solution as well — the jaundice 
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disappeared,, rapidly in cases I, II and IV and more slowly in 
case in. In all tlie cases tlie bilirubin index sank greatly immedia- 
tely after tbe operation. Case I is particularly noteworthy. There 
the liver showed such serious lesions that the prognosis was re- 
garded as serious. Nevertheless not only did the jaundice dis- 
appear and the patient fully recover, but the enlarged liver re- 
turned to normal size. This does not exclude the possibility, how- 
ever, that cirrho.sis of the liver may develope later on. The 
diagnosis of hepatitis was certain in all the cases, in my opinion. 
They all occurred during a large epidemic of hepatitis and cholan- 
giography showed free biliary passages in every instance. In case 
I there were severe changes in the liver, and there is no doubt 
about the diagnosis. In Case II the gallbladder contained stones, 
it is true, but the biliary ducts were free, and icterus with bili- 
rubin values up to 180 can hardly be explained under such cir- 
cumstances other than by the presence of hepatitis. Furthermore 
study of the serum citric acid and phosphatase one month after 
operation showed values indicative of hepatitis. In case III micro- 
scopic examination of a biopsy specimen from the liver revealed 
hepatitis. In case IV, no test of the liver function or biopsy was 
carried out, but the swollen liver and the free biliary passages 
make the diagnosis of hepatitis fairly certain. 

The question of what really was effected b}^ the surgical 
intervention in these cases is difficult to answer from the stand- 
point of the present conception of the genesis of the disease. 
Were Virchow’s theory of the "mucus plug” still accepted, the 
answer should have been easy, i. e. the plug was flushed away, 
the bile was able to run down into the intestine again and the 
jaundice was relieved. For that matter a similar therapeutic mea- 
sure was recommended during the Virchow era, viz. external 
compression of the gallbladder to press the bile down into the 
duodenum and thereby get rid of the impediment. As a matter 
of fact evidence may be presented in favour of the presence of 
an impediment in the common bile duct. The jaundice in acute 
hepatitis is sometimes associated with complete acholia of the 
feces; at other times the bile passes down into the intestine. 
V hen the jaundice is mild, the stools are normally colored and 
react positively to mercuric chloride; when there is acholia the 
icterus becomes more intensive and the bilirubin index rises. 
In many cases periods of acholia and severe icterus alternate ivith 
ones of colored stools and milder jaundice. The absence of bile 
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in tlie intestine lias been said to be due, not to obstruction in 
tlie biliary passages but to defective formation of bile caused 
by the hepatitis. If this were true one would expect to find col- 
lajised and empty, or nearly empty, biliaiy passages on operation, 
perhaps also changes in the bile itself. In all the cases I operated 
upon, the common duct contained an apparently ordinary amount 
of ordinary-looking bile, and in two cases a fairly large amount 
of bile ran out through the wound in the abdominal wall after 
operation. The biliary ducts seemed to be of normal width. In 
case IV there was obviously an increased accumulation of bile 
in the gallbladder, which emptied out through the common duct 
after cholangiograply. Tlurs no defect in the flow of bile to the 
biliar}' passages nor visible change in the character of the fluid 
was observed. Bile was jnesent in the gallbladder and common 
duct. Why did it not run down into the intestine? When one sees 
that after perfusion of the biliary passages, the clay-colored stools 
return to normal color, the bilirubin index drops and the jaun- 
dice recedes to finally disappear, it is hard not to believe that 
some impediment in the common duct was removed. Daring the 
period of time the cases of hepatitis occurred, I also operated 
upon two case« of pancreatic cancer with complete biliary stasis. 
In one case cholecysto-gastrostomy was done, in the other chole- 
docho-duodenostomy. It took about the same length of time after 
the operation in these cases as in the ones of hepatitis for the bili- 
rubin index to drop to nearly normal, i. e., about four weeks. 
It is reasonable to assume, therefore, that analogous effects were 
produced by the different operations, in other words, that an 
impediment to the flow of bile was also rejnoved in the cases of 
heioatitis. Figure V shows how like one another the postopera- 
tive bilirubin index curves were in case IV of hepatitis and the 
case of cholecysto-gastrostomy. 

However, cholangiography showed clearly in all four cases of 
hepatitis that there was no large mechanical impediment in the 
biliary passages. The contrast medium ran easily down into the 
duodenum and the biliary ducts were not widened. No doubt 
the prime reason for the jaundice w'as hepatitis. But is it not 
possible that there was a rekiiice impediment, an accumulation 
of tough mucus in the lower part of the common duct and/or 
cohesion of the mucosal surfaces, sufficient to obstruct the flow 
of bile, which was under subnormal pressure because of the hepa- 
titis, and that it was removed by the greater pressure caused 
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by the perfusion? In such a case the hepatitis would be aggra- 
vated by the impeded flow of bile, the pressure of the bile be still 
further reduced and a vicious circle develop which is broken by 
the perfusion. A relative impediment of this kind need not lead 
to distension of the biliary ducts, for when the pressure in the 
bile rises over a certain level, the bile seeps down into the intes- 
tine and the pressure is relieved. This hypothesis would also 
explain the alternating periods of absence and presence of bile 
in the intestine. 

Another theoretical possibility is that there is dyskinesia in 
the biliary passages, mainly in the form of cramp in Oddi s 
sphincter due to the hepatitis, and that the cramp is relieved 
either by the anesthesia or by vegetative nervous impulses excited 
by the manipulations during the operation. But it is difficult to 
explain a permanent improvement by this means, furthermore, 
after the exploratory laparotomy and external exploration of the 
biliary passages in the first case described, no decrease was noted 
in the jaundice, which one might have expected if dyskinesia with 
cramp in Oddi’s sphincter were the essential cause of the severe 
icterus. The manipulation of the hepatoduodenal ligament needed 
for careful examination of the common duct should elicit just 
as many vegetative nervous impulses as cholangiography. 

Finally, one cannot entirely exclude the possibilty of purely 
spontaneous improvement, independent of the operation. How- 
ever, it would be strange if in four successive cases the operation 
was done at the very moment when the disease had reached its 
peak and rapid recovery set in, particularly as the jaundice had 
been present for such different lengths of time before the opera- 
tion, for five weeks, six weeks, two months and seven months, 
respectively. 

On study of the literature one finds a fairly large number of 
cases described which confirm the value of operative interven- 
tion in this form of icterus. The therapeutic principle in all of 
them has been to remove strain from the liver by draining off 
bile, either outwards through the common bile duct or by chole- 
cystostomy, or by internal fistulas. (Cholangiography does not 
seem to have been done), von Haberer published 17 cases in 
1933, all of which recovered, despite the fact that in some of them 
the patients were almost moribund, and the operation was used 
as a last resort. In most of the cases von Haberer made a gall- 
bladder fistula. In 1938 Hordmann published 18 cases treated 
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witli drainage through the common duct, 15 of which recovered. 
rRAKGEMHEiM reported 10 successful cases. Backhaus operated 
on. 7 patients, 2 of whom died. Backhaus treated only his first 
case by inserting a drain into the common duct; in the others 
he only made an incision in the wall of the duct and placed a 
tube against the opening through which the bile could run out. 
Because of the good results in the latter cases, he concluded that 
the effect of the operation was not due to the drainage of bile. 
His theory was that it was caused by stimulation of the vagus 
and sympathetic fibers running in the hepatoduodenal ligament 
by the manipulations needed for the exposure of the common 
bile duct. He said that stimulation of the sympathetic fibers, in 
analogy with peri-arterial sympathectomy, increased the circu- 
lation of blood in the liver, and stimulation of the vagus nerve 
increased the excretion of bile, both of which processes had a 
favorable affect on the hepatitis. As vox Haberer pointed out,, 
however, the bile was drained off in these cases of Backhaus 
as well, even if no drainage tube was inserted into the common 
duct. In addition there are a number of reports concerning one 
or a few cases. Tyge Gertz recently published four cases from 
Copenhagen, only one of which showed a lasting improvement, 
however. Apart from a few cases in which the operation did not 
liave the desired effect, probably because irreparable lesions had 
already developed in the liver, the effect of surgical therapy has 
been so obvious that there is reason fox surgeons to adopt a more 
active standpoint than liitherto in regard to the treatment of 
the disease, even though we are not able, with our present know- 
ledge of acute hepatitis, to give a fully .satisfactory explanation 
of what is really effected by the operation. 

As regards the indications for operation, the cases which should 
be operated on fall into two groups. To the first group belong 
the ones in which the diagnosis is uncertain. Despite all the mod- 
ej’U tests of liver function it i.s rather often difficult to say whether 
the patient suffers from hepatitis or obstructive jaundice, especi- 
ally at an advanced stage. Hepatitis is sometimes accompanied 
by pain like that caused by stones in the common bile duct, and 
some cases of stones in the duct are not characterized by much 
pain. Cancer in the pancreas or Vater’s papilla may produce 
a clinical picture reminiscent of longstanding hepatitic icterus 
to mention a few examples. These patients should, of course, 
be operated on. Cholangiography gives a rapid and reliable pic- 
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ture of the situation. To the second group belong the sure cases 
of hepatitis, with severe jaundice not receding after a reasonable 
length of time. Acute hepatitis is most often a fairly benign dis- 
ease cured in a few weeks by suitable medical treatment, and 
iJiese cases naturally do not belong to the surgeon. Now and then 
however, one meets ones with severe and stubborn icterus, per- 
sisting for weeks or months, not infrequently ending in acute 
yellow atrophy or cirrhosis of the liver with hepatic insufficiency. 
There is reason to believe that with active surgical therapy a 
number of these patients may be saved. Perhaps, also, the 
number of cases which after hepatitis are predisposed to chronic 
hepatic insufficiency later on may be reduced by suitable timed 
operation. It is naturally not possible to state the exact time the 
operation should be done. It depends upon the course of the 
disease and the general condition of the patient. As a general 
rule it may be said, however, that if severe jaundice ivith a bili- 
rubin index of 100 or more and Avith a distinct effect on the gen- 
eral condition has persisted for more than a month to six Aveeks, 
AAuthout sboAAuug any signs of receding despite all internal agents, 
operation should be considered, especially if there is complete 
acholia in the intestine. 

Which method of operation should then be used? My cases 
have shoAvn that perfusion of the biliary passages in the form of 
cholangiography may be sufficient. Cholangiography should be 
done in any case to certify the diagnosis. If there are changes 
in the gallbladder — stones, chronic cholecystitis — which indi- 
cate its removal, the cholangiography should be done as usual 
in the cystic duct. If the gallbladder is normal, there are two 
possibilities to choose from, Hulten's method via the gallbladder, 
or if this method is unfeasible, as in my case I, puncture Avith a 
fine syringe needle and direct injection in the common duct can 
be done. The latter method is just as good as ordinary cholangio- 
graphy. One has to reckon Avith a short period of excretion of 
the bile outwards, but perhaps this is only an advantage, OAving 
to the strain it removes from the liver. If cholangiography does 
not give the desired result, there is always the possibility of mak- 
ing an external biliary fistula afterwards. In the cases where 
there is an impending danger of collapse of the liver function, 
cholecystostomy should be done or drainage effected from the 
common duct from the beginninc. 
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Summary. 

Tlie author deseriljes four cases of acute hepatitis Avith severe 
jaundice not relieved by interna therapy. The jaundice, which 
had persisted for 7 montlis, 2 months, 6 -weeks and 5 weeks, 
respectively, disappeared rapidly after operation in all four cases 
and the patients recovered. The surgical treatment consisted of 
perfusion of the biliary passages with the contrast matter for 
cholangiograph}’’, in one case rvith physiologic salt solution as 
well. The author presents the following hypothesis to explain the 
effect of the operation: The cholangiography showed that there 
■was no large impediment in the biliary passages — the prime 
reason for the jaundice -was no doubt the hepatitis. Neverthe- 
less, it is possible that there -was a relative impediment, con- 
sisting of an accumulation of tough mucus in the lower part 
of the common bile duct and/or adhesion of the mucosal surfaces, 
sufficient to obstruct the flow of bile which lay under subnormal 
pressure because of the hepatitis, and that the impediment was 
removed by the greater pressure caused by the perfusion. The 
hepatitis was made worse by the impeded flo\v of bile, the pressure 
of the bile dropped still more and a vicious circle developed. It 
is this vicious circle which was broken by the surgical intervention. 
A revie-v\' of the literature shows that surgical therapy, though 
in another form — making a fistula to relieve the liver — has 
been used noth success by other authors (von Haberer, Noed- 
■MANN and others) in severe cases of acute hepatitis -with long- 
standing, advanced icterus. Because of these and his own ob- 
servations the author recommends surgeons to adopt a more 
active standpoint as regards the treatment of tliis disease. The 
cases which should be operated on are the ones with an uncer- 
tain diagnosis (where biliary obstacles cannot be ruled out), and 
ones of sure hepatitis -udth severe icterus which does not diminish 
within a reasonable time and where there is a risk of acute yellow 
atrophy or cirrhosis of the liver. There are reasons to believe that 
active surgical therapy can save a number of these patients. 
Mrst perfusion of the biliary passages in the form of cholangio- 
graphy should be tried. Cholangiography must always be done 
anyway to confirm the diagnosis. If this does not have the de- 
sired result, there is always the possibility of making a fistula 
in the gallbladder afterwards. In the cases where there is -an 
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impending danger of collapse of the liver function, oholecystos- 
tomy or drainage from the common duct should be done at the 
very beginning. 

Ziisainmenfassiiiig-. 

Verf. besohreibt 4 Falle von Hepatitis acuta mit schwercm 
Ikterus, der durch interne Thexapie nicht beseitigt werdeii konnte. 
Die Gelbsucht, die 7 Monate bzw. 2 Monate, 6 Wochen uiid 5 
Wochen lang bestanden hatte, verschwand in alien 4 Dallen nach 
operativer Behandlung ziemlich rasch, und die Kranlcen wurdeii 
geheilt. Die chirurgische Behandlung bestand in Durchspiilung 
der Gallenwege in Dorm von Gholangiographie — ■ in einem Dalle 
ausseidem Spnlnng mit physiologisches Kochsalzlbsnng. Zur 
Erklarung der Wirkung des chirurgischen Eingriffes hat Verf. 
folgende Hypothese anfgesteilt. Die Gholangiographie zeigte zwar, 
dass ein groberes mechanisches Hindernis in den Gallenwegen 
nicht vorlag — die Ursache der Gelbsucht ist sicherlich in erster 
Linie die Hepatitis. Man kann sich aber ein relatives Hindernis 
denken: Anhaufung von zahem Schleim in der unteren Partie 
des Oholedochus, Aneinanderkleben der Schleimhautflachen, das 
stark genug ist, dem duroh die Hepatitis unter unternormalem 
Druck stehenden Gallenstrom zu miderstehen, das aber durch den 
hoheren Druck bei der Durchspulung beseitigt wird. Die Hepatitis 
wird durch die Erschmerung des Gallenabflusses verschliinmert, 
der Gallendruck sinkt weiter, und es kommt zu einem Girculus 
^dtiosus — ■ dieser Girculus \dtiosus ist es, den der chirurgische 
Eingriff bricht. Eine tJbeisicht uber das Schrifttum zeigt, dass 
chirurgische Thexapie, wenn auch in anderer Form — • Entlastung 
der Leber durch Anlegen einer Gallenfistel “ auch von anderen 
Autoren (v. Haberee, Hordmann u. a.) in schweren Fallen von 
Hepatitis acuta mit haxtnacldgem, ernstem Ikterus mit- Erfoig 
versucht wurde. An Hand dieser und eigener Erfahxungen halt 
Verf. es fur motiviert, bei der Behandlung dieser Krankheit von 
chirurgischer Seite einen aktiveren Standpunkt einzunehmen,- als 
es friiher der Fall gev'esen ist. Zu operieren sind teils Falle mit 
unsicherer Diagnose (wo sich ein Hindernis in den Gallenwegen 
nicht sicher ausschliessen lasst), teils Falle von sicherer Hepatitis 
mit schwerem Ikterus, der nicht einigermassen schnell zuriickV 
geht, und wo die Gefahr eines tJbergangs in akute gelbe Leber- 
atrophie oder Leberzirrhose vorliegt. Man hat Grand -anzuneh- 
men, dass eine aktive chirurgische Thexapie die Moglichkeit hat, 



348 


ERKST BERGERPELDT. 


einen Teil dieser Kranken zu retten. Als Operationsmetliode ist 
in erster Linie die Durclispulung der Gallenwege in Form der 
Cholangiograpie zn versuclien, die ja sowieso immer vorgenom- 
men werden muss, um die Diagnose sieherzustellen. Sollte dies 
niclit zum Ziel fiihren, so liat man immer die Mdgliclikeit, sekundar 
eine Gallenblasenfistel anzulegen. In den Fallen, wo man mit der 
drokenden Gefahr eines Zusammenbruclis der Leberfunktion 
recbnen muss, durfte scbon von Anfang an eine Cliolezystoto- 
mie — ■ oder evtl. eine Choledochusdrainage — vorzimebmen sein. 

Resume. 

L 'auteur decrit 4 cas d’hepatite aigue avec ictere grave qu’on 
lie put faire retroceder par les moyens do la medecine interne. La 
jaunisse, qui avait existe pendant 1 inois, 2 mois, 6 semaines et 
5 semaines respectivement, disparut dans tons les 4 cas assez 
\dte apres le traitement operatoirc et les malades guerirent. Ce 
traitement cbiruxgical consista en irrigation des voies biliaires 
sous forme de cliolangeographie — dans Tun des cas on y ajouta 
des lavages au serum sale pbysiologique — . Pour expliquer I’effet 
de I’intervention chirurgicale I’auteur a 6mis 1’liypotb.ese suivante: 
La cbolangeographie, a vrai dire, ne montra pas T existence d'un 
obstacle mecanique grossier au niveau des voies biliaires — la 
cause de la jaunisse, e’etait certainement, au premier chef, I’liA 
patite — ■ mais Ton peiit se representer qu’il y avait un obstacle 
relatif, tel qu’accumulation de mucus epais dans la partie in- 
ferieure du cholddoque, ou accollement des muqueuses, obstacle 
suffisamment important pour s’opposer a Tecoulement de la bile 
qui, du fait de Fhepatite, est sous une pression inferieure a la 
normale; cet obstacle est supprime par Taccroissement de pres- 
sion au moment de Tirrigation. L’hepatite s’aggrave par la gene 
apportee a Fecoulement de la bile, la pression biliaire continue 
a baisser, il s’etablit un cercle vicieux, et e’est lui que rompe 1 in- 
tervention chirurgicale. Une revue de la litterature montre que 
le traitement chirurgical, quoique sous une autre forme — soulage- 
ment du foie par I’etablissement d’une fistule biliaire — ■ a ete 
essaye avec succes par d’autres auteurs aussi (voN Habeber, 
Nordmann, etc.) dans des cas graves d’hepatite aigue avec ictere 
rebelle et grave. S’appuyant sur ces experiences-la et les siennes 
propres hauteur estime justifiA de la part des chirurgiens, de 
prendre une attitude plus interventionniste que jadis dans le 
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traitement de cette affection. Les cas qu’il faut operer sont d’nne 
part ceux a diagnostic incertain (on I’on ne saurait^ exclure a 
coup sur un obstacle au niveau des voies biliaires) et d’ autre part 
ceux d’bepatite confirmee avec ictere grave qui ne retrocede pas 
dans des delais acceptables, et ou existe le risque d’un passage a 
I’atrophie jaune aigue du foie ou a la cirrliose. II y a des raisons 
de croire qu’un traitement cbirurgical actif pent sauver une 
partie de ces malades. Gomme metbode operatoire il faut en pre- 
mier lieu essayer Tirrigation des voies biliaires sous forme de 
cholangeograpbie, puisque celle-ci, de toute fa^on, doit toujours 
etre executee pour asseoir le diagnostic. Si elle ne conduit pas au 
but on aura toujours la possibilite de faire secondairement une 
cliolecystostomie. Dans les cas ou Ton doit compter avec le danger 
imminent d’un effondrement de la fonction liepatique c’est evi- 
demment d’emblee que la cliolecystomie — ou eventuellement un 
drainage du cbol4doque — devra etre etablie. 
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Os Piiniin from Compact Substance and 
tile Preparation thereof. 

By 

Dr. H. L. M. VAN DER HOFF, 

Sittard, Holland. 


This article deals only with 0{s) P{nriim) prepared from compact 
substance. 

It will not be difficult, however, to transfer the ideas that are 
going to be developed to the sphere of the spongy substance, if one 
visualizes; firstly the structure of these two tissues and secondly 
the various purposes for wliich the O.P. from spongy substance 
and compact substance have to serve. 

Here follow the reasons why the use of O.P. made from compact 
substance has been advised; 

1) When the Haversian canals and bone cell cavities are empty, 
the tissue penetrating from the transplant bed need not first 
dissolve the organic substances from these cavities before the 
osteoblasts can begin their bone forming. So time is gained; 

2) When the organic substances filling the canals are decom- 
posed in the body itself, as is the case if no O.P. is used, undesirable 
substances which disturb the process of ossification, are liberated. 
This is all the more important because it is heteroplastic tissue 
already from the beginning containing albumens and fats which 
are, parenteral at least, foreign to the body of the host; 

3) O.P. contains no substances foreign to the host (see the 
announcement of Pharmacia, Stockholm); 

4) O.P. is more readily resorbed than bone which has not been 
previously prepared e.g. dry bone or bone which has only been 
boiled. 

These arguments can be subjected to criticism. 
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Ad. 1. O.P. prepared from compact substance is, in tbe first 
place osteosyntbetic. It lies on or in tbe bones of tbe patient, 
firmly fixed, or bas itself a fixing function (compare: O.P. and 
operative fractures, Arcb. f. Klin, Cbir., Bd 202.) 

Its function is synthetic and not plastic. If used in case of frac- 
ture for example, osteogenesis in tbe neighbourhood of tbe entire 
fracture planes is of primary importance for tbe success of tbe 
cure, and though osteogenesis occurring in tbe canals of O.P. 
cannot be called entirely worthless, yet it is only a factor of slight 
importance, tbe more so since tbe contents of tbe canals as com- 
pared with tbe total volume of tbe inserted piece of bone can only 
be called small. 

Ad 2. That tbe products of decomposition of organic substances 
in tbe canals are detrimental to osteogenesis is an unproved 
statement. Many instances could be given of substances which, 
applied in larger quantities, react in another way than if only 
small quantities are used. Tbe question is: what are tbe quantities 
concerned? At tbe same time one should consider that tbe products 
of decomposition of the organic substances are not all liberated 
at tbe same time. Tbe fats and albumen in tbe central part of tbe 
bone are affected later than those of tbe periphery. Moreover it 
should not be overlooked that according to Swedish statements 
fresh rinder-bone contains 24.7% organic matter and after the 
treatment which converts it into O.P. only 2.G % less. Do not 
then tbe products of decomposition of tbe remaining 22.1 % form 
a danger to osteogenesis, and why must just this 2.6 % be removed 
then from the canals considering their poisonous action? 

Neither bas it been proved that tbe poisonousness of tbe de- 
composition products of heteroplastic matter is greater than that 
of autoplastic matter. On the contrary, it seems more plausible 
to assume that tbe differences between animal and human albu- 
menos disappear as the process of decomposition progresses. 

The argument about the barmfulness of tbe decomposition pro- 
ducts seems to be rather unconvincing. 

We have at our disposal a large series of operative fractures 
which in a very short time were clinically perfectly cured, osteo- 
synthesis having been performed with bone which had only been 
boiled. 


Ad 3. Also the thesis that O.P. does not contain matter foreign 
to the host does not seem to me to be tenable in this absolute, 
form. For, apart from the inorganic component parts, which wo 
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"too, consider to be identical in man and rind O.P. still contains 
round about 20% organic matter, consisting of collagenous fibrils, 
interfibrillor osteomucoid substance and elastic fibres and it is 
difficult to accept that only tbe albumens filling the Haversian 
canals should have this specificity, and that the other organic 
substances should be identical analytically and stereometrically. 

Ad 4. That O.P. is more quickly resorbed than dry or boiled 
bone, is a statement than I can neither confirm nor contradict. 
We did not experiment in this field and experience vdth our pa- 
tients is useless because the size of the piece of bone was different 
in eyery case and the patients differed too in all kinds of respects, 
also as regards the place of insertion. 

We have, however, found by experience that if the seat of frac- 
ture is warm, the inserted bone, even when not O.P., can be 
resorbed very quickly (ndthin a few months). 

Should the seat of fracture be cold — and this is the most 
attractive condition in case of operative fractures — O.P. as well 
as unprepared bone may remain in place for more than two years 
to disappear only very slowly. 

And supposing it were true that O.P. should disappear more 
quickly than dry or boiled bone, the fact that the one Is resorbed 
— say in two years’ time and the other in three years’ time, can 
hardly be an argument in favour of the use of O.P. In the case of 
»cold» fractures resorption in both cases takes much longer than a 
year. 

The arguments in favour of the use of O.P. in preference to 
unprepared bone do not seem to be very strong. No argument can 
be adduced against its use, except its costliness. As, moreover, one 
would like to have it in a form that is not on the market, we have 
considered how we could prepare it ourselves. 

The results of this research have been noted in the following 
article. They, at the same time, serve as preparatory study for 
experiments that can be made with Os Novum, which has quite 
other advantages than those ascribed to O.P. from compact 
substance to which the above criticism does not apply. 


A. Jtetliod of Examination. 

A short survey of the structure of normal compact substance, m 
so far as it is of importance to this examination, is desirable. 
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Fig. 1. Cross section of compact substance; ground section 0.2 mm, tldcK, 
linear enlargement 750 times. 

a. — Haversian canal, b = Volkman canal, c = Lamellae surrounding Haversian 
canal, d = Interstitial canal. 




Fig. 'X Ground section, normal bone. Linear enlargement 200 times 
Transfused light with crossed nicol-prisma. 


VAN DEB Hoff: Os Purum from Compact Substance. 
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rig. 4. Cross section 

overtreated with lye. 
Linear enlargement 200 
times. Transfused light 
with crossed nicol-prisms. 
Here and there traces are 
to be seen of the black 
cross ■which is clear in 

fig. 3. 
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ri<r. 5. Cross section 
overtreated with lye. 

The lamellarian structure 

has almost entirely dis- 
appeared. There is std 
a^.trace of the bone-ccU 
nnvities Percentage ot 

LlS 3.S %. Tbe £ 
iq'still very firm- “ 
enlargement 310 times. 
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Fig. 7. Cross section by reflected light. Unear enlargement 730_ times. Com- 
pact substance too strongly treated Adtli lye. Tlio bone cell cavities and their 
appendages are losing their sh.arp oiithnes. cf fig. 11. 


fjNhr- M ^’g- 8. Cross section. 

' ^ Bone treated'with tr3'p- 

I’'-"' \ e ^ sin. Transfused light. 

jT ■ / • Linear enlargement 310 

f' -V. 'V-' times. The structure is 

■ , V. ' ' j*' \ • * 7 ' quite. intact. Other pho-- 

tos prove that the Har 
versian canals are 
empty. 
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Fig. 10. Compact sub- 
stance after acetone-lye 
treatment. Photo -with 
transfused blue- light. 
Every • division- is 7.3 
micron. The cell-cavities 
are intact." Also the ra^ 
dieting lines of the cell- 
appendages are clearly 
to be seen. 


VAN DER Hoff: Os Purum from Compact Substance. 



Fig. 11. Cross section by reflected light. Linear enlargement 730 times. Compact 
substance will treated with lye. TJie cell cavities and their appendages kept their 

sharp outlines. 



Fig. 12. Mcro-photo, 
Congo-red. Linear en- 
largement 70 times. 
The Haversian canals 
are empty. The lamel- 
larian system is clearly 
to be seen. 



Fig. 13- Jlicro-photo. 
Haemat. Eosine. Lin- 
ear enlargement (pU 
times. The cell cavities 
are empty. 



OS PURUJI FROJf COifPACT SUBSTANCE. ‘^T)5 

- i.Oh examining a ground section of a long bone jn cros.s .scctioii one 
sees tbe section of tlic Haversian canals (fig. 1). Circularly around these 
canals are a number of lamellae. These Haver.sian canals run in the 
direction of the longitudinal axis of the bone. In between these Haver- 
sian systems there are a number of so called interstitial lamellae. The 
Yolkman canals connect the Haversian canals; they have no lamellae 
around them and in cross section of a long bone they are wholly or par- 
tially cut in their longitudinal direction. On the outside of the long 
bone one finds a number of basic lamellae which covers the whole out- 
side. In the canals there arc blood vessels. Hig. 2 give.s a schematic 
view of a Haversian S 3 'stem. In the lamellae collagenous fibres disperse, 
which in a cross-section in the contigenons lamellae form an acute angle 
with the plane under consideration, hut each running in. another direc- 
tion. Between the jdanos of these lamellae lie the hone cells with their 
fine off-shoots. 

. The fibrils are surrounded bj’ the so-called ostconnicoid subsiitnee. 
The calcium salts, as we sec bj-- the crystallogram, consisting esj)ccially 
of apatiet are found, if not exclusively, then at least for the greater 
part, in this osteomucoid substance. 

In our examination the following methods will be considered: 

1. Chemical: the determination of the percentage of organic 
substance by finding the percentage by weight of No as compared 
with the dry substance. By multiplying this number by five, the 
percentage of organic matter is obtained. 

2. Microscopic: the preparation of microscopic slides coloured 
according to van Gieson’s metliod- and with hacmatoxylin-cosino; 
secondly the preparation of ground sections. 

The van Gieson's method colours the collagcnc red \Yhereby 
the changes in the collagcne become noticeable. The colouring witli 
Haein.-eosine gives us information especially about the cells in 
their cavities and about the contents of the Haversian canals. 

In both cases — microscopic sections and ground sections .-r- 
the investigation will concern the following points; . ; 

a. Whether the Haversian canals and bone cell cavities arc 
empty; 

b. The relative clearness of the structure of the lamellae; be- 

cause experience shows that this structure becomes clearer in the 
sections according as the fibres are more affected. This is only true, 
however, up to a certain limit. When this limit is exceeded tlm 
whole lameilarian system, disappears; . ' 

c. The greater or lesser degree of granulation. . When the lamei- 

larian system is affected, the Gieson' method' which especially 
colours the collagene, shows fine grains, -presumably collagenous 
fibres in section; ■ ' . - , 

2o — Aciachir. Soandinav. Tol.XC. 
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d. Polarization. In normal bone tbe properties of tbe collagen- 
ous fibres and their special position in relation to each other, 
produce an extraordinary field of vision, when Nicol prisms are 
used. It stands to reason that this image mil change when the 
collagenous fibres are affected, and owing to the shiftings in the 
whole mass, also change their position in relation to each other. 

3. Bearing foiver: The O.P. that we prepare is subjected to a 
load test by bending to ascertain how much of its bearing power 
it has lost during and o-wing to the purification . The way in which 
this is determined is described in the above mentioned article. 
(Arch. f. Kl. Chir., Bd. 202, v. d. Hoff: 0. P and operative 
fractures.) 

I. Changes in the Crystaline state: Crystallograms of compact 
substance were made before and after the process of changing it 
into O.P. 

B. The Properties which 0. P. Made from Compact 
Substance Must Possess. 

1) The Haversian canals and bone cell cavities must be empty; 

2) The percentage of albumen must decrease as much as possible; 

3) The firmness of the bone must remain unchanged or at least 
be affected as little as possible. 

Ad 1. Whether canals and bone cell cavities are empty, is best 
seen in the sections coloured with haemateos, or according to v. 
Gieson^’s method. Ground sections are of no use for this purpose, 
because the grindings fill the holes and therefore produce the 
characteristic view of a ground section. It is not difficult to prepare 
O.P. that has empty canals (see below). The O.P. that is on the 
market also meets this requirement. Only here and there is there 
a coating on a cell cavity. If this were the most important criterion 
of good O.P., one had better take boiled or desiccated bone. This 
is more easily prepared than O.P. and although under microscopic 
examination the mass still proves to be present in the canals and 
cell bone cavities, it is so much shrunken that the advancing 
osteoblasts would not meet with any appreciable mechanical ob- 
stacles. 

Ad 2. According to Swedish statements, when treated with 
aceton-lye the percentage of organic matter in the compact 
substance falls from 24.7 % to 22.1 % — 4.94 % Ha to 4.19 
% N,: 



OS PURUM FROM COMPACT SOBSTANCC. 


357 


It is difficult to get absolutely correct data ou this subject. 
Several times I have found by repeated checking, that pieces of 
compact substance lying close together showed differences of from 
4.15% to 4.51% No. 

But even if we accept the statements about the drop from 
24.7 % to 22.1 % organic substance to be correct, then it is not 
yet proved that this has been caused by the cleaning of the canals 
and the bone cell cavities. I have found that the percentage of N, 



cl cv 


Kg. 2. {Copied from tlio “Leerboek der Algemcenc cii ]5y7ondcie wccfsellor 
Bocko — do Groodt — Hcringa”.) 

be = bone-cells, cl = collagenous lamellae, cv = collagenous fibres, 
vs = Sharpey fibics. 


does not fall during the examination of compact substance, if the 
bone is only cleaned mechanically, and neither does the percentage 
of Na fal'l — at least not usually — if compact substance is more- 
over exposed to treatment witli trypsin in which case the canals 
and cell bone cavities get empty, but tlie remaining organic 
substance is not appreciably affected. 

In other words the decreases of organic substances, after ha\dng 
been treated with aceton-lye is — at least partly — due to the 
more specific structure of the bone being affected. 

This h}'pothesis is supported by the fact that in other ways, too, 
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there is evidence that the structure is affected. Both the usual 
microscopic section and the ground section of normal bone show— 
in connection wdth the peculiar situation of the collagenous fibres — 
the typical polarization image. In the case of O.P. as it is put on the 
market, this image has either disappeared or has greatly Aveakened. 
Consequently the collagenous fibres and (or) the osteomucoid 
substance have also been affected. The fibres changed or were 
displaced, owing to which the image disappeared (fig. 4). The 
same is shown in another way too. When too strong lye concentra- 
tions have been used then one finds strong granulation of the 
lamellae (especially clear in v. Gieson preparation). It gives one 
the impression of looking at a section of all the fibres. The 
granulation — a sign that the structure of the bone has been 
strongly affected — is already found very soon even wdien the 
concentration of lye is rveak. 

Tins points to the fact that the aceton-lye method is always 
attended by affection of the specific bone structure (fig. 6). 

Ad 3. One asks oneself if the bone remains firm when the specific 
structure is seriously affected. 

Fig. 5 represents a ground section in which every lamellarian 
structirre has disappeared. The percentage of Na was 3.8 % (19 % 
organic matter). Therefore the structure may have suffered 
seriously if the percentage of N- is still high. With the naked eye 
one notices nothing extraordinary about such a piece of bone. 
Fig. 6 gives a microphoto of a similar piece. The strong granulation 
also points to damaging of the constructive elements. 

If one examines in how far destruction can be increased before 
mechanical changes are registered, it appears that the percentage 
of organic substances can fall to 8 % or 10 % (1.6 or 2 % li*) 
before a piece of bone of some thickness becomes obviously brittle. 


C. The Eenioval of Albumens. 

The albumens are digested in pepsin, in trypsin or destroyed 
in lye. 

Pepsin acts in an acid medium. If one takes concentrated H.Cl. 
as is usual when a julapium is perscribed, then one has about 0.04 
Normal. It takes some time for the pepsin solution to penetrate 
into the Haversian canals and in that time the H.Cl. also dissolves 
the Ca 3 (P 04 ) 2 of the bone. This is a rapid action. 
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Pieces of bone with an area of 3 sq cms were brouglit into con- 
tact witli 30 c.cs of H.Cl. of vaxions ooncentrationSj for 18 liours 
at a temperature of 40°C (Table I). 

Tnl)lo I. 


Eesulis after IS hours. 


H.Cl. solution (norm.) 

Weight of piece ' 
of bone in rags. 

Dissolved Calcium 

rags. 

% hy weight 


380 

95,4 

25 


430 

42.4 

10 

O.Ol 

470 

7.2 

1.5 

O.tvos 

240 

3.9 

l.G 

O.OOl 

254 

0.7 

0.2S 

0.OOO5 

265 

0.2 

0.08 


The pieces of bone were again brought into contact with H.Cl. 
solutions of the given strengths. The results of this second period 
are given in Table II. 

Table 11. 


H.Cl. Solution (Norm.) 

Dissolved Calcium 

mgs. 

% by weight 

0.01 

11.1 

3.1 

0.005 

3.5 

1.1 

O.OOl 

0.8 

0.32 

0.0005 

0.3 

0.11 


If, therefore, one wants to expose a piece of bone to the action 
of pepsin in H.CL solution of 0.04 N for seven days one must 
count on an almost complete solution of the Ca. if, at least, suffi- 
cient acid remains present which is necessary for the proper action 
of the pepsin. This pepsin method is impracticable. 

Tnjpsin works in an alkaline medium and therefore does not 
dissolve the Ca. Just as is the case with pepsin, it does not 
affect the collagenous fibrils and elastic fibres and affects the 
interfibrillor-osteomucoid substance only superficially because the 
trypsin cannot reach it. 

Trypsin is destroyed by a pH = 12. If one should want a longer 
period of action one should choose pH = 9.5. This is obtained 
when to 20 cc of 1 % Merck-trypsine. 75 cc NaOH of 0.12 N is 
added. This is more lye than one calculates, the cause of which is 
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to be found in tbe strong lye-combining properties of trypsin. Afe^v 
drops of toluene are added to tbe solution to prevent mould. As 
indicator tbymo-pbtaleine may be used (9.3 colourless 10.5 blue) 
but it is better to take the hydrogen-electrode. Tbe latter indicates 
more clearly. 

If albumens are digested by trypsin, amino-acids are liberated, 
which combine with alkali. For this reason lye should be added 
daily; in a fortnight nearly as much as the quantity with which one 
started, when one puts a few pieces of bone in 20 cc trypsin-lye 
solution. Because an aqueous solution of lye is added, the per- 
centage of trypsin drops. Consequently this substance must he 
added, too, to keep the action constant. 

This method is rather cumbersome and therefore not to he 
recommended. If, however, a few pieces of bone are put in a 
»trypsin-Iyev solution (tiypsine Merck 1%; lye pH 9.5, and a few 
drops of toluene, (see above) for a fortnight at a temperature of 
37°, the Haversian canals and the cell bone cavities of the com- 
pacta are empty. 

IVe have not examined this method any further. It is quite 
possible that an action of short duration is also sufficient. The 
structure of the bone is kept intact (fig. 8). 


Acetone-lye Method. 

Acetone. In some publications one reads that the pieces of bone 
were first treated with lye and then with aceton. This is not cor- 
rect. Lye changes fat into soap and soap does not dissolve in ace- 
tone. The treatment Avith acetone should precede the one with lye. 
Giving to the solution of the fats, the lye has easier access to the 
albumens. We have repeatedly set up experiments with lye treat- 
ment, in double series — one Avith and one AAuthout acetone action. 
It alAvays proAmd that the pieces treated Avith acetone shoAved 
better and earlier sighs of purification and — Avhen concentration 
and time were increased — also of total destruction than Avhen 
there Avas no previous treatment with acetone. 

The pieces are cleaned externally by means of acetone and are 
put for a week in excess acetone (1 gram bone, 10 to 20 g acetone, 
shake noAv and then). This is amply sufficient, which is proved by 
fig. 9. After 48 hours the extraction of fat does not increase any 
more. The experiment is made as folloAvs; in a small dish hes a 
piece of compact substance. On this fresh acetone drops continually- 
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Fig. ft. 


When the disli is full it overflows on to a second dish. The second 
dish is heated and by means of a condenser the escaping acetone 
is returned to the first dish, on wliich it drops as fresh acetone. 
After 2 — 4 — 8 etc hours the contents of the second dish arc entirely 
evaporated and in this way the quantity of fat extracted is as- 
certained. After 32 — 48 hours the quantity does not increase any 
more. We shall not occupy ourselves with the question whether 
there is any fat still left in the bone. In this way, in any case, no 
more can be extracted. 

If pieces of compact substance are put in acetone, and are 
shaken every now and then, one has approximately the circum- 
stances of the experiment. For, if a piece of bone contains 2.5 % 
fat and a quantity of acetone is taken equal to from 10 to 20 times 
the weight of the bone then the acetone finally only contains 
from 0.25 % to 0.125 % fat i.e. the acetone remains almost 
entirely fresh. 

JjyG. 

The outside of the bone is attacked soonest by lye because the 
lye reaches it first. One can convince oneself of this fact by jititting 
a long bone on a lathe, giving a cylindrical shape, closing up the 
marrow canal with cement and then placing the Avhole in boiling 
lye of 0.5 normal, during, say 1 hour. If then tAVo layers are taken 
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off the bone by grinding, each layer 1 mm thick, the outside one 
proves to contain about 2.61 % No and the inner one about 4.51 % 
Na. Consequently, in order to make O.P. the solution of lye must he 
weak and the time of treatment long, so that the lye gets time to 
penetrate into the canals and the question which layer is reached 
first does not play an important part any more. 

The difficulty of reaching the inner layers can also be solved in 
another Avay. If a piece of bone is put in acetone under reduced 
pressure of about 150 mm Hg. (boiling point) and in diluted lye 
under a pressure of about 10 mm Hg. and if then air is allowed to 
floAv in, the air presshre forces the acetone (the lye) into the canals 
and the bone cell cavities. This method proved to be too radical. 
Probably gases Avere sucked from the collagenous fibres and the 
surrounding substances, so that, contrary to plan, the lye attacked 
the collagenous fibres as quickly as the Haversian canals. We 
discontinued this method especially w^hen it proved that also 
Avithout pumps a good result could be obtained. 

In order to decide AAdiat strength should approximately be 
taken, Ave first made some preparatory tests Avhich are noted in 
Table III. 

Tabic HI. 

Pieces of bone were boiled with 30 cc NaOH of different strengths 
in a returning condenser. 

Decrease in the percentage of N,. 


HaOH solution strengths 
(norm.) 

Weight of piece 
of bone in mg. 

Total% by weight of N, in relation 
to the dry substance. 

original 

after boiling 

decrease 

1 

O.Ol 

Ifter boiling for 1 hour 

354 1 

296 4.36 

400 1 

1.71 

3.24 

4.11 

2.62 

1.12 

0.25 

A 

0.1 

O.oi 

fter boiling for 
357 

337 

4 hours 

4.36 

3.73 

4.32 

0.03 

0.04 

After e'ctraction for 1 hour 

1 

0.1 

O.oi 

in boiling aceto 
560 

480 

470 

ne and then 

4.31 

boiling for 
0.20 

3.S1 

4.2S 

bur hours 
4.11 

0.50 

0.03 


If therefore a decrease of 0.5 Nj is to be obtained one should 
apply strengths of about 1/5 Normal, roughly speaking. 
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Eouglily speaking, too, boiling for 4 hours can be taken as liaving 
the same effect as a treatment for six weeks at a temperature 
of 20°C. After that a new double series of experiments was made 
(with and without acetone). The strengths of the l 3 ’'e solutions 
were 1/40 to 1/20 Normal. 

The period of action varied from 1 to 6 weeks. 

Table lY. 

1 week 2 weeki3 6 weeks 


1/40 N No. 1 No. 2 No. 3 

1/20 N No. 2 No. 5 No. 6 

1/10 N No. 7 No. 8 No. 9 

1/5 N No. 10 No. 11 No. 12 

1/2 N No. 13 No. 14 No. 15 


Much lye must always be taken, otherwise a neutral solution 
will be found in a few weeks because the albumen combines with 
the lye, so that one is not sure how long the lye has acted. 

Every now and then a few drops of strong lye are added in order 
to maintain the strength of the solution. (Check the strength.) 

After the treatment of the 2 cc pieces was finished, the Nos 13, 
14 and 15 proved to be brittle. No. 12 was firm, from which 
follows that 1 week in ^2 N. lye has a stronger effect than 6 weeks 
in 1/5 N lye. Of a number of pieces the % of No was determined 
(Table V). It is numbered in the same way as Table IV. The addi- 
tion of »a)) means that they were previously treated with acetone. 

Table Y. 


Percentage hy weight of Nitrogen. 


Sample 

Percentage 
bj' weight 
of No 

Snn3])lc 

Percentage 
by weight 
■ of No 

1 

4.1 

la 

4.0 

2 

4.0 

2a 

4..8 

3 

4.0 

3a 

4.1 

5 

3.8 

5a 

4.1 

8 

4.0 

8a 

4.2 

10 

3.8 

10a 

4.15 

11 

4.0 

11a 

4.1 

12 

3.S) 

12a 

3.9 


As regards the percentage of albumen, it is therefore of little 
importance which percentage of lye and what length of time is 
chosen: at least within the limits indicated by the above table. 


364 


H. L. M. VAN DBR HOPB. 


Nevertheless there proves to be a difference as to the contents of 
the canals, and this, too, points to the fact that the destruction 
of the albumens filling the canals and the bone cell cavities, is of 
little importance as regards the total drops in the % of Nitrogen 
in the compact substance (see above). 

If one views these sections microscopically, Nos 3 and 3a, prove 
to be the first to have completely empty canals and bone cell 
cavities. Higher in the series this is also the case, it is true, but 
then the specific structure of the bone gets more and more affected 
(granulation in the lamellarian system; gradual disappearance of 
pollarization etc.). 

Therefore for the emptying of the canals and bone cell cavities 
in compacta we choose a 6 weeks treatment in excess lye solution 
of 1/40 N. which is checked now and then and kept at the given 
strengths. 

The figs. 10, 11, 12, 13 represent the results of the O.P. obtained 
in this way. The Haversian canals and bone cell cavities are empty. 
The structure is intact. Even the projections of the bone cell cavi- 
ties are very clearly to be seen. 

D. Crystallograms Were Made (fig. 14) of human and animal 
bone, before and after treatment with acetone lye. The photo- 
graphs are identical. The lines in the photographs of human O.P. 
are somewhat sharper because it was purified slightly better. The 
first three sections were first treated with lye and then pulverized, 
the fourth section was first pulverized and then treated with lye. 

E. Examination of the Flexibility Tests. For the method 
used in this examination, I refer to the article already mentioned. 

It proved that the bone treated in the above mentioned way 
had not lost any of its bearing power in a bending test. 

F. Animal or Human Blaterial. If one looks at the chemical 
analyses of both (Hammarsten, Lehrb. der Phys. Chem. 9. impres- 
sion), the differences proved to be so slight that they can, perhaps, 
be explained already by the local variations in the bone itself 
(see above). The crystallograms as can be expected, are identical, 
and after the treatment with acetone, lye and after sterilization, 
the existing differences in the organic substances will be levelled. 

It is difficult to believe that the products of decomposition of 
two pieces of bone so closely resembling each other, will show 
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Fig. 14. Kinder bone — mcehanically cleaned — filings. 

II. Kinder bone — os puruni from S«'eden — filings. 

III. Human compact .substance — boiled — filing.s. 

IV. Human compact sulistance — dried — to a powder. 

differences of importance — either in po.sitive or negative sense 
for the surroundings in which they arc placed. Tliercfore I believe 
that it can be safely taken that there is no disadvantage for the 
patient if animal bone is taken for the preparation of O.P. 

Summary. 

Writer has not much faith in the advantages which Os Purum 
is said to have, when used in operating fractures, as fixing material. 
It is of little or no importance whether the Haversian canals and 
bone-cell cavities are empty. That the products of decomposition 
of organic substances, in the manner in which they are liberated, 
are injurious to osteo-genesis, is an unproved theory. 

Moreover, after the so-called purification of Os Purum from 
compact matter 22 % of the 2i % organic substances remain, 
and these 22 % are just as injurious. Boiled and dried bone pro- 
bably keeps a little longer than Os Purum before being resorbed, but 
those differences are not important e.g. 3 years instead of 2 years. 
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Os Purum as raw-material for Os Novum may have a future 
and therefore this study on making Os Purum, about which so 
little literature is to be found, was started. 

Methods of investigation: chemical (determination of percen- 
tage of Ns); microscopic (section and cross sections) special atten- 
tion being paid to the degree of clearness of the lamellarian con- 
struction, granulation of structure and polarisation- vision. Bearing 
power and crystallographical changes are determined. 

Stated as theoretical possibilities for the removal of the albu- 
mens are: HCl pepsin (useless owing to HGl); lye-trypsin (useless 
owing to cumbrous treatment) and the acetone-lye method. Por 
details of each of these methods the reader is referred to the ori- 
ginal article. 

Finally it is stated that an excellent preparation is obtained 
when — as far as the compact substances are concerned — the 
bone is first cut into pieces of the shapes desired, then cleaned 
externally, next put in excess of acetone (from 10 to 20 times the 
weight of the bone) and finally for 6 weeks in 1/40 N. lye at normal 
temperature. This lye must be kept at this concentration, and be 
checked by means of hydrogen-electroids or colour-indicator. 
Many microphotos and details in the original article. 

Zusammeufassung. 

Der Verfasser glaubt nicht viel von den Vorteilen, die man meint, 
Os Purum beim Operieren von Frakturen beimessen zu konnen. 
Dort wire! es als fixierendes Material gebraucht, und es ist von 
geringer oder keiner Bedeutung, dass die Haverschen Ivanale 
und Zellocher leer sind. Dass die Abbauprodukte organischer 
Stoffe, auf der Weise, in welcher sie dort freikommen, fiir die 
Osteogenese schadlich sind, ist eine unbewiesene These. 

Ausserdem bleiben nach dem sog. Reinigen bei Os purum aus 
Kompakta 22 % von den 24 % organischer Stoffe iibrig, und diese 
22 % sind doch ebenso schadlich. Gekochter und getrockneter 
Knochen bleiben vielleicht wohl etwas langer liegen als Os purum, 
vor Resorbtion erfolgt, aber diese Unterschiede sind nicht erheb- 
lich, z. B. 3 Tahre statt 2 Jahre. 

Os purum als Rohstoff fiir Os novum hat vielleicht wohl erne 
Zukunft, und daher wurde diese Studie iiber das Herstellen von 
Os purum, woriiber in der Literatur so wenig Einzelheiten zu fm- 
den sind, verfasst. 
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Untersuclmngsmetlioden; cliemiscli (N, bestimmen); inikro- 
skopiscli (Sclinitte uiid Sclileifpriiparate), wobei im besonderen auf 
das mebr oder weniger Deiitliclnverden des lamellaren Baues, 
das Kornigwerden der Struktiir und das Polarisationsbild geacbtct 
■wil’d. Audi werden Tragkraft und kristallograpiiisdie Ver- 
anderungen bestimmt. 

Als theoretisdie Mogliclikeiten, die Eiweisse zii eiitfernen, iver- 
deii HCl-Pepsin (unbraudibar wegen HCl), Laiigen-Trypsin (iin- 
braudibar wegen umstandlidier Bebandlung) und die Acetonlauge- 
Metbode angegeben. Pilr die Einzelheiten jeder dieser i\Ietliodeii 
lese man das Original. 

Sdiliesslidi wird mitgeteilt, dass man ein ausgezeicbnetes Prii- 
parat erbalt, ivenii man — was die Komjiakta betrifft — erst den 
Knoclien in Stuckclien von der gewunsditen Form bringt, diese 
auswendig reinigt, sie danacli 8 Tagc in eine Ubermass Aceton 
(10 — 20 mal das Gewiclit des Knocliens) und scliliesslicli 6 Woclien 
bei Zimmertemperatur in 1/40 N.-Lauge legt. Diese Lange muss 
auf derselben Starke gelialten und mit Wasserstoffclektrode oder 
Farbenindikator kontrolliert werden. Vide Mikropliotographien 
u nd Einzelheiten findcn sidi im Original. 


Rdsume. 


L’Auteur n’attache pas grande importance aux avantages que 
Ton attribue a TOs Purum pour les operations des fractures. II y 
est employe comme fixatif, et il importe peu, et meme pas du tout 
que les canaux de Haver et les cavites des cellules soient vides. 
Que les debris des matides organiques, de la fa 9 on dont ils sont 
dimines, soient nuisibles a Tosteogenese, c’est la une these deiiuee 
de fondement. De plus, apres le soi-disant nettoyage de I’Os Purum 
forme des compacts, 22 des 24% des matieres organiques subsi- 
stent, et ces 22% sont aussi nuisibles que le tout. Lorsqu’on fait 
bouillir et secher les os, la resorption sc fait peut-etre plus lente- 
ment que la resorption d I’Os Purum mais la difference n’est pas 
d’importance par example c’est une question de trois ans au lieu 


de deux. 

II est possible que I’Os Purum employe comme matiere premiere 
pour obtenir I’Os Novum, soit appele a survivre dans les temps a 
venir, et c’est aussi la raison d’etre de cette etude sur I’Os Purum 
au sujet duquel on trouve si peu de details dans la litterature. 
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L'examen pent se faire au moyen de deux methodes: la methode 
chimique qui sert a determiner la N,; la metliode microscopiqae 
(preparation de coupe ou de polissage) on Fattention se porte 
specialement au plus au moins de clarte de la structure lammellaire 
• — a la granulation de la structure — et a la polarisation. La force 
portative et les variations cristallograpMques y sont egalement 
determinees. 

Comme possibilites theoriques pour faire disparaitre I’albumine, 
on propose la pepsine HCL (inutilisable a cause du HGL); I’alcali 
trypsine (inutilisable a cause de traitenxent complique) et la me- 
tbode de Facetone alcali. Que Fon veuille bien, pour les details 
concernant cbacune de ces metbodes, s’en rapporter a Foriginai. 

Enfin il y est dit dans Farticle que Fon obtient une preparation 
excellente quand, pour ce qui regarde la compacte, on donne aux 
morceaux d’os la forme desire; ensuite on les met durant huit 
jours, dans un excedant d’acetone (10 — ^20 fois le poids de Fos) 
et enfin durant six semaines, a temperature de chambre, dans 
1/40 N. de soude alcali. Tenir cet alcali a niveau, controler a 
Felectrode Hydrogene ou un indicateur colore. 

Dans Foriginai on trouvera beaucoup de photos prises au micro- 
scope et des details. 



Aus der Pathologischen Abteilung des Karolinischen Krankenhauses. 
(Vorstand; Prof. Dr POLKE IlBNSCHBN.) 


Uloer Pyeloiiepliritis xantliomatosa. 

Von 

STURE OSTERLIND. 


Wie seit langem bekannt ist, konnen unter gewissen Umstanden 
bei cbroniscben Entzundungen und im Granulationsgewebe Li- 
poide sebr reichlicb auftreten. Bei cbronischer eitriger Salpingitis 
kann die Lipoidablagerung so stark werden, dass man von einer 
Salpingitis chronica xantliomatosa spreclien darf (Pick u.' a.). 
Gleichartige Veranderungen konnen sich nach Pick u. a. bei 
Pachymeningitis finden (Pachymeningitis interna xantliomatosa) 
und nach Lubaksch »besonders hiiufig bei chronisch eitrigen 
Brustdrusenentzundungen«. Auch die Lipoidablagerungen bei 
gewissen chronischen Pneumonien waren hier zu nennen. 

Im Bindegewebe des Nierenbeckens treten Lipoidmassen unter 
verschiedenen Umstanden auf. Bei allgemeiner Xanthomatose 
kahn man im Nierenhilus und um die Ureteren eine ausgepragte 
Gelbfarbung des veranderten Fettgewebes finden (z. B. Henschen, 
Fall 1), welcher im mikroskopischen Bilde ein charakteristisches 
riesenzellenhaltiges, grossenteils anisotropes Granulationsgewebe 
entspricht. Vor allem aber bei chronischer eitriger Pyelitis und Pye- 
lonephritis beobachtet man derartige Lipoidablagerungen im 
Nierenhilus und auch im Nierenparenchym. Es mochte sich fiir 
solche Falle die Bezeichnung ))Pyelonephritis xanthomatosm 
empfehlen, welche m. W. noch nicht angewandt worden ist. 

Diese eigenartige und verhaltnissmassige seltene Variante der 
chronischen Pyelonephritis wurde bisher noch wenig beachtet, 
obwohl sie — besonders in pathogenetischer Hinsicht — grosses 
Interesse darbietet; daher will ich hier etwas naher auf dieselbe 
eingehen. 
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Mehrere Autoren fanden bei eitriger Pyelitis zuweilen Xantbom- 
zellen in cler Wand des Nierenbeckens. Im grossen ganzen scbeinen 
sie nur in sparlicber Menge vorhanden gewesen zu sein und gleich- 
zeitig mit anderen, starker hervortretenden patbologiscben Ver- 
anderungen. Nacb P.utschars Angabe bilden sick bei lange beste- 
bender Pyelonepkrose Grranulationsmassen ini Nierenbecken und 
in den Papillenspitzen, wobei Xanthomzellen in mekr oder we- 
niger reicklicker Menge zu finden sind. Perner beobacktete Put- 
SCHAR derartiges Granulationsgeivebe mit reicklicken Lipoiden 
auck im Nierenparenckym, sogar in solckem; Ausmass, dass das 
Parenchym in diesem Gebiet einen makroskopisck ■wakrnekm- 
baren gelblichen Parbton angenommen katte. Th. Schultheis 
fand bei.der Untersuckung von 26 infizierten Steinnieren ebenfalls 
in 3 Fallen Xantkomzellen in geringer Menge. W. Schui.theis 
beobacktete Xantkomzellen in 1 Fall von 108 untersuckten 
Xieren. Auck dieser Fall betraf eine infizierte Steinniere. Grueek 
fand ebenfalls bei ckroniscken Pyonephrosen Haufen von Xan- 
tkomzellen, welcke teilweise auck doppelbreckende Substanz 
entkielten. Nack einer Angabe von Lubarsch treten Xantkom- 
zellen besonders bei Pyektiden auf, welcke durck Stapkylokokken 
oder. vieileickt auck durck geudsse Koli-arten kervorgefufen sind. 
Auck andere Forscker fanden gelegentlick Xantkomzellen bei 
ckroniscker Pyelitis. Im grossen ganzen sckeinen diese Befunde 
ijedock sparlick oder nur reckt massig ausgesprocken gewesen zu 
sein. 

Nack den vofliegenden Angaben soil es sick oft um isotrope 
Lipoide kandeln; in einigen Fallen wurde gleickzeitig auck doppel- 
breckende Substanz beobacktet. In seltenen Fallen wurden Gbo- 
.lesterinkristalle nackgewiesen. 


i , Eigene Kasuistik. 

FaZ? 7. K. H. STjakrige Frau. Klin. Diagnose: Pyonephrosis sin. 
c. litkiase. • ' _ . 

Yollig gesund bis vor einem Jakre. Bekam damals nack einem Partus 
• Besckwerden seitens der Harniviege welcke seitker fortbestanden kaben 
, (bokrender Sckmerz, Harndrang, zeitweise Fieber und Sckiittelfrost). 
Sckmerzen iiber der linken Nierengegend. Der Harn entkielt reicklic 
weisse Blutkorpercken, aber keine Bakterien. Heller pos. Iiatketerkarn 
aus dem linken Ureter zeigte den gleicken Befund. Bakterienkultnr neg. 
Operation: Kepkrektomie (Prof. Hellstrom). 





Abb. 1. Schnitt dutch die Niere, Fall 1. Die xanthomatosen Vernnderungen treten 
als belle, fast iveisse Gebiete hervor. Nat. Gr. 
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Abb. 2. Sudangefarbtes Schnitt aus dem Bindegewebe des Nierenhilus im 
Fall 2. Grosse runde Fettphagozyten mit z. T. anisotroper Substanz; auch kri- 
stallinische Einschlusse kommen vor. 


OsTERLIND: tiber Pyelonephritis xanthomatosa. 





UnER PyELONEPlIRITrS XAXTIIOMATOSA, 


o rr 1 

O i 1 

MaJcrosJcojnscher Nierenhefimd: Die Niere inissi ca. 17 cm in der Lange 
und ca. 10 cm. in der Breite. An der Oberflache melirere grosse Abszescs. 
Niercnbecken erweitert, mil Liter gefiillt; Ureteren gedelmfc. Im Nieren- 
becken ein grosser Stein (ca. SVa X 57: cm). In den Kelclien am nntcren 
Hierenpol zwei erbsen- bis bolmengrosse Ivalkkonkremente, teihveise 
iin l^iereniiarencliym sclbst gclegcn. Im IMark zalilreiche, lierdfdrmigc 
Ablagerniigen, einige iiber yalmissgross, von sclnvacli gclber l^arbe nnd 
fettalmlicher Konsistenz (Fig. l)."Das Fetigov.-o])e in der jSTalic der 
ISTierenbeckenscIileimliaut in almliclicr "Weise veraiidcrt. 

Mih-osl-opischer Kicrcnbefxiid: Das l^iercnparencliym ist naliezn 
giinzlich durcli ein zellreiclies Granulationsgcwebc ersetzt. Glomeruli 
mul Tubnli praldisch vollstiindig zcvstbrl.. Iii den wcnigen crbaltcu 
gebliebencn stcllemyoise fcine Fettropfcn in den Zellen. An Kapillaron 
und Arteriolen cbenfalls liocligradigc Degeneration; stcllcnyeisc fcine 
Fettropfen in den Zellen. Das erwiilmte Graniilation.sgcyebe gclit gcgen 
das Kiercnbccken bin in ein iinsscrst lipoidrciclies Xanthomzellen- 
gevebe mit starker Anisotropic fiber. Xicrcnbeckcncjiitliel grdssten- 
teils zerstort und durch Granulationsgc^ycbe der bczcichnetcn Art 
ersetzt. 

Fall 2. A. E. X. oGjahrigcr itlann. Klin. Diagnose: Pyonephrosis 
sin. c. lithiase. 

Yollig gesund bis vor 3/4 Jalircn. Lag dainals ca. 1 Monat im Kran- 
kenhaus vegen Besclnycrdcn scitens der Harmvege (leichte Cystitis- 
besclnverdeu, subfcbrilc Temjicratur, citriger Ilarn). Hat seitdem keiue 
anderen subjektiven Bcsclnverden als Jlattigkcit. Bei erncuter Unter- 
sucliung vuirde links im Bauch ein reichlich kokosnussgrosscr, grob- 
buckliger, iiicht druckempfindlicher Tumor getastet, welchcr vora Sitz 
der linken Xiere ausging. Im Ilarn fanden sich massenhaft Aveissc Blut- 
kdrperchen so^yic reichlich Staphylokokken. Heller pos. Katheterisie- 
rung des linken Ureters entlecrte gelben Eitcr, vclcher Staphylococcus 
albus enthielt. Kdntgen: Liukc Xiere vcrgrdssert, im Xierenbecken ein 
grosses Konkrement. Bei Urographie keinc Aussonderung. 

Operation: In einer ersten Sitzung wurde die Xephrostomie vorge- 
nommen mit Entleerung von ca. 1 700 cem dicken Liters, in yclchcm 
Staphylococcus albus nachgewiesen wurde. In einer zweiten Sitzung 
wurde die Nephrektomie ausgefiihrt (Prof. Heelstrom). 

Makrosicopiseher Nicrenhejund: Etwa kokosnussgrossc Nicre mit 
grobbuckliger Oberflache. Kapsel stark schwartig verdickt und mit dem 
Nierenparenchym verwachsen. Niercnbccken und Ivclche stark er- 
weitert. Im Xicrenbecken ein Stein (ca. 3x3 cm). Am untcren Nieren- 
pol ein kleinerer Verkalkungsherd im Parcnchym. Dicke des Nicren- 
parenchyms ca. 2 cm. Stcllenwei.se im NicrcniEarenchym, jcdoch haupt- 
sachlich im Mark, finden sich zalilreiche, bis walnussgrosse, hcrdfdrmige, 
gelbweisse Ablagcrungen von fettiilinliclier Konsistenz. 

Mikroskopischer Nicrenhejund: Das Niercnjiarenchym ist praktisch 
vollstandig von cinem Granulationsgewelie ersetzt, in welchcm sich 
lipoidieiche Xanthomzellen in grosser Mcnge finden. Die erhaltcn 
gebliebencn Glomeruli und Tubili zeigen keine Verfettung. An den 

26 — hAllQG. Acta cliir. S iancUnav. Vol.XC, 
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Stellen. dex makroskopiscliea Herde bestelit das Grauuiationsgewebe 
prakiiscb atisschKesslicIi aus Xanthomzelleii mit sehx reichlichei 
teilweise anisotroper Lipoidablagerung (Fig. 2). Das Granulationsge- 
webe ^eift aucb auf die Kapsel fiber, weicbe stark schwielig verdid;!; 
ist. Nierenepitbel gdnzlich zerstort. Arterien nnd Arteriolea hoch- 
gradig degeneriert, obue Lipoidablagerungen.. 

Fall 3. E. S, 28jahrige Frau. Klin. Diagnose: Pyonephrosis desfc. c. 
litbiase. 

Im Alter von 17 Jahren Krankenhausaufenthalt wegen Albuminuiie 
-f Hamaturie. Bei Entlassuug aus dem Krankenhause enthielt der Ham 
keine pathologiscben Bestandteile. Hat jetzt seit etwa Ya Jabre zeit- 
weise einen diffusen, leicbten Scbmerz in der rechten Seite uiid im 
Kreuz. Vereinzelte akute Scbmerzanfalle. Kein Fieber. Keine subjek- 
tiven Bescbwerden seitens der Harnwege. Ffihit sick matt und bat im 
letzten Jabre 7 kg an Gewicbt abgenonamen. Bemerkte selbst eine 
druckempfindlicbe Gescbwulst recbts im Bauche. — Am Orte der 
rechten Mere tastet man einen faustgrossen, stark druckempfindlichen 
Tumor mit grobbuckliger Oberflacbe. 

Im Ham linden sich massenhaft weisse Blutkorperchen, aber keine 
Bakterien. Katbeterisierung des rechten Ureters entleert gelbgriinen 
Eiter, ■welcher keine Bakterien entbait. Bakterienkultur neg. Bontgen: 
Kecbtseitiger abgescblossener Pyonepbrose mit grossen Verkalkungen 
und Gasbildung. 

Operation: Nephrektomie (Prof. Hellstbom). 

Makroskopischer Nierenbefiind: Niere kindkopfgross, mit der Umge- 
bung fest verwacbsen. An einzelnen Stellen sickert aus der Nieren- 
oberflache Biter von koli-abnlichem Geruch hervor. Nierenbecken and 
Kelche erweitert. Im Hierenbecken mehrere grdssere und kleinere Steiue. 
Im Mark mebrere "walnussgrosse, gelbbcbe Herde. 

MihroshopiscJier Nierenbefund: Nierenparenchym nahezu vollstandig 
zerstdrt. Nur wenige Glomeruli und Tubnli sind fibrig geblieben; ihre 
Zellen entbalten feine Lipoidtropfen. Zahlreiche grdssere und kleinere, 
teilweise zerfallende Abszesse in Binde und Mark. An mehreren Stellen 
— hauptsachlich jedoch in der Innerzone der Binde und im Mark — 
grosse Herde von Granulationsgewebe, ■welche nahezu ganzlich aus 
Xantbomzellen bestehen. Diese Herde sind von jungem, plasmazelkn- 
und rundzellenhaltigem Granulationsgewebe umgeben. An der Greuze 
gegen das Nierenbecken geht das fibros nmgewandelte Xierengewebe 
in junges Granulationsgewebe der letzterwahnten Art fiber. Xieren- 
beckenwand stark chronisch entzundlich infiltriert und unregelmassig 
verdickt. Ihr Epitbel vollstandig zerstdrt und von Granulationsgewebe 
eisetzt, dicht infiltriert hauptsachlich von Plasmazellen, aber auch von 
Lympho- und Leukozyten. 

In den drei bier bescbriebenen Fallen zeigten die Nieren bei 
makroskopischer Untersuchung bis walnussgrosse Herde von 
gelblicber Farbe und fettartiger Konsistenz. Die meisten Herde 
lagen im Bereicb des Nierenbeckens oder der Markzone. 
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In einem der I’alle wnrde Staphylococcus albus im Eiter ge- 
funden. In den anderen zwei Eallen liessen sich Bakterien -weder 
direkt noch durch Ziichtung nachweisen; aber in einem derselben 
hatte der Eiter starken sogen. Koligeruch. Der Eund im ersteren 
EaUe stimmt gut uberein mit der Angabe, dass Xanthomzellen bei 
Staphylokokken-Pyelitis auftreten konnen. Ob dagegen betreffs 
der Bakterienart im letztgenannten Ealle ein Riickschluss erlaubt 
ist, bleibt ungewiss, da in dieser Hinsicht nur sparliche klinische 
Angaben zur Verfugung standen. Wie bereits erwahnt, sollen 
jedoch auch gewisse Koli-Arten bei den Pyelitiden vorkommen, 
wo sich Xanthomzellen finden. 

Mikroskopisch zeigte sich in alien drei Eallen eine ausgedehnte 
Zerstorung des Nierenparenchyms. In den wenigen erhalten ge- 
bliebenen Glomeruli und Tubuli fanden sich stellenweise geringe 
Mengen feiner Lipoidtropfen in den Zellen, Den gleichen Befund 
boten auch die Wiinde der Kapillaren und Arteriolen, das inter- 
stitielle Bindegewebe und das Gewebe des Nierenbeckens, ein- 
schliesslich dessen Epithels. 

Den makroskopischen Herden entsprach mikroskopisch ein 
Granulationsgewebe, welches grosstentcils aus Xanthomzellen 
mit reichlichen Mengen von Lipoidtropfen aufgebaut war. Die 
letzteren bcstanden zum ubervdegenden Teil aus einfach brech- 
ender Substanz. Doch kam auch doppelbrechende Substanz vor. 
Oholesterinkristalle warden in keinem unserer Ealle gefunden. 

tiber die Palliogenese der Xanthomatose in den vorliegenden 
Eallen diirfte keine vbllige Klarheit zu ge^vinnen sein. Ohne hicr 
ausfiihrlich auf diese sehr interessante Erage eingehen zu wollen, 
mbchte ich doch einige der best annehmbaren Erklarungen an- 
fiihren, welche hier in Betracht kommen. 

Lip oidablager ungen in Eorm eines an Makrojihagen reichen 
Granulationsgewebes konnen durch allgemeine oder lokale Eak- 
toren oder durch Zusammenwirken beider Arten verursacht sein. 

Enter den allgemeinen Ursachen, welche vor allem in Betracht 
kommen, seien folgende genannt: 

1. Allgemeine Lipoidose derjenigen Art, welche Krankheiten 
wie Morbus Gaucher und Morbus Hand-Schiiller-Christian her- 
vorrufb. 2. Allgemeine Lipoidose, wie sie z. B. bei Diabetes und 
in seltenen Eallen auch in der Schwangerschaft auftreten kann. 
Bei diesen Zustanden bilden sich Lipoidablagerungen vor allem 
im retikulo-endothelialen System. Es wurden jedoch liierbei 
Xanthomzellen auch in der Nachbarschaft von Abszessen und in 

26t — i4119G. Acta chir. Scandinav. Vol.XG. 
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entzuncllicliem Granulationsgewebe gefunden. Das Primare diirfte 
z-weifelios eine allgemeine Storung des Lipoidstoffwechsels sein. 
Eine lokale Xantliomatose erfahrt durcli Hyperlipoidamie eine 
Zunalime, wie u. a. Weber gezeigt liat. 

An lokalen Ursacken sclieinen kauptsacklick folgende in Be- 
trackt zu kommen; 

1, Anssclieidung von Eett durch die Nieren (ans allgemeinen 
Oder lokalen Ursacken) mit Riickresorption und Ablagerung in 
den Phagozyten. 

2. Pkagozytose von Eett, Welches beim lokalen entziindliclien 
Gewebszerfall freigeworden ist, welck letzterer bedingt sein kann 
durck allgemeine oder lokale Bakterien- oder Toxinwirkung, 
Ersckwerung des Kreislanfs (vor allem Lyphstauung, Lijbaesch) 
o. dergl. 

Welcke der angefiikrten atiologiscken Faktoren die vorlie- 
genden Falle am besten zu erklaren vermag, ist nickt ganz leiclit 
zu beurteilen. Wenig wahrsckeinlick diirfte die Annaknie sein, 
es kabe kier eine Form von allgemeiner Lipoidose vorgelegen. Die 
kierker gekorenden Krankkeitsbilder sind so typisck und wolil 
ckarakterisiert, dass sie von der Erorterung ausgescklossen wer- 
den konnen. 

Allgemeine Xantkomatose ist mindestens in den Fallen 2 und 
3 mit praktisck volliger Sickerkeit auszusckliessen. Im Falle I 
traten zwar die Nierensymptome im Anschluss an eine Sckwan- 
gersckaft auf; aber dieser diirfte wahrsckeinlick keine Bedeutung 
fiir die Entstekung der Xantkomzelleninfiltrate zukommen, 
Mit Riicksickt auf das gewaltige Ausmass der Lipoidablagerungen 
ist diese Mbglickkeit jedock nickt ganzlick von der Hand zu weisen. 

Lipurie diirfte unwakrsckeinlick sein; fiir diese besteken m 
unseren Fallen keine Ankaltspunkte. 

Im Hinblick auf die stark ausgesprochenen lokalen Entziin- 
dungsvorgange — im Falle 2 mit nackweisbaren Bakterien und im 
Falle 3 mit starkem sogen, Koli-Geruck — ist am wakrsckein- 
licksten die Erklarung, dass die kier vorliegenden Lipoide infolge 
des starken Gewebssckadens aufgetreten sind, welcker mikro" 
skopisck festzustellen war. Der Meckanismus im Einzelnen darf 
kier unerortert bleiben. Der Hauptfaktor diirfte die durck Bak- 
terien und Toxine kervorgerufene Gewebssckadigung sein, die zu 
einer lebkaften Pkagozytose von Lipoiden fiikrt. 



Obbr prELOXBPiinrrrs xantiiomatosa. 


o ^ 0 


Ziisammcnfassuiig. 

Vcrf. bcsclireiljt drci Falle von Steinniere init Pyoneplirose. In 
zwei von den Fiillcn Landelte cs sicli tini 23 — , bzw. STjalirige 
Frtauen, iin dritten um cinen oGjabrigen Mann. Die Operations- 
prilparate zeigten in samtliclien drei Fallen scbv'ere jjyelonepliri- 
tisclio Veriinderungen mit macbtiger Fntwicklung eines lipoid- 
reicben Granulationsgcwcbes, das 'redeti des Hi\ns- nxid FdexcTi- 
gev'ebes cine undmcbsiclitige gclblicbe Farlje verlieben batte. 
Es wild fiir derartige Veraudernugen die Bezeicbnung Pyelo- 
ncpbritis xantiiomatosa vorgcscblagen. 


Summavy. 

Tlie author dcscrilics tbree cases of stone kidney v’itli pyo- 
nepbrosis. Two of tbc cases concerned females of respectively 
23 and 37 years of age, and the third was a 56 years old male. 
The operation preparations showed in all tbree cases serious pye- 
lonepbritic changes with develoinnent of a granulation tissue, 
rich on lipoids, which had given parts of the hilus and kidney 
tissues an opaque yellowish colour. The term Pyelonephritis xan- 
tlioraatosa is suggested for such changes. 


Resume. 

L'auteur decrit trois cas de rein calculeux avec pyoneplirose. 
Dans deux, il s’agissait de femmes de 23 et de 37 ans, dans le 
troisieme, dhin liomme de 56 ans. Les pieces operatoires nion- 
traient chaque fois de graves lesions pyelonejihretiques avec un 
developpemcnt intense de ti.ssu de granulation riche en lipoides, 
qui avait confere a certaines parties du bile et du parenchvme 
renal unc couleiir jaunatre opaque. L'auteur propose pour des 
alterations do ce genre l appellation de Pyeloncphrite xantlio- 
niateuse. 
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From Ludvjka Hospital (Chief: H. D. Hermak WaIIREN.) 


Arterio-mesciiteric Obstruction o 

By 

HERMAN WAHREN. 


Intestinal obstruction caused by the mesenteric pedicle has 
been recognized for a long time and many different opinions have 
been advanced on the subject. As early an author as Hokitan- 
SKY dealt vith it in lus I/ehrbuch der pathologischen Anatomie 
which appeared in 1863, and even so he mentions previous authors 
treating the subject. 

The condition can be briefly described as follows: The mesen- 
teric pedicle passes over the pars ascendens duodeni. The mesen- 
teric vessels in particular exert a constricting pressure on the 
intestines, which effect is enhanced by a gravitation of the full 
small intestinal loops down towards the pehds. This constric- 
tion of the duodenum is supposed to take place mainly between 
the art. mesenterica superior proceeding from the aorta and the 
posterior abdominal wall — i. e. the anterior side of the verte- 
brae. 

There is extensive literature on this subject. A large number 
of earlier authors considered it likely that post-operative and peri- 
tonic vomiting is due to this mechanism. Older handbooks, such 
as Wilms, 1906, afford large space to the arteriomesenteric ob- 
struction. 

After 1920 — 1925, the subject is seldom mentioned in medical 
literature. Nevertheless, von Habeber advocates the theory of 
arterio-mesenteric obstruction and its importance in a rather 
violent polemic against Melchior. In 1923—1926, Halpert pub- 
lished several works on arterio-mesenteric obstruction, considered 
mainly from a purely anatomical viewpoint. Sceptical voices were 
still to be heard, however. Thus S. B. and 0. A. Dragstedt, 
1922, VTite: “Beasoning a priori, it seems incredible that the rela- 
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tion, of the mesentery to the duodemun should leave such a small 
factor of safety that a mere gravitation of the small intestine 
into the pelvis, such as must occur in every individual vhen 
standing, could precipipate a life-endangering obstruction of the 
bowel/' Similarly, Kobertson writes in 1925: "As time passes, 
I feel pretty confident that the superior mesenteric arteric pres- 
sure theory vull fade until it disappears altogether from our 
horizon." 

The increased scepticism with which the condition is regarded, 
and the accompanying fact that it is accorded less and less men- 
tion in medical literature, is beyond doubt connected with the 
development of roentgenology. The older literature was based 
mainly on anatomical observations and abstract argument, so that 
when X-ray methods subsequently made it possible to observe 
the motoric function of the intestinal canal, the conception of 
arterio-mesenteric obstruction could no longer be preserved. 

There is of course every reason to be sceptical of the idea 
that the drag of the small intestinal should be able, via the me- 
sentery, to exert any obturating effect on the duodenum. Not- 
withstanding this, the mesenteric root can act as an obturating 
intestinal obstruction, as the following case shows; ' 

J. K., 52 years. Treated at the age of 26 for gastric complaint, type 
unknown. Since then he has been well till about a year ago, when he 
contracted gastric trouble, pains in the stomach after eating, and could 
not take meat in any form. He had lost much weight during the last 
few months. He had a sensation of the stomach rapidly becoming 
full at meals. Occasional vomiting. 

Status: Subject showing considerable loss of flesh. Cor: 0. Pulm: 0. 
Abdomen: Upper part slightly distended. X-ray examination; Stomach 
fairly large, filling well. Duodenum very much distended. There is 
an obstruction level with the flex, duodenojejunalis, which the contrast 
passes only with difficulty. Strong peristalsis in the duodenum. The 
nature of the obstruction cannot be established by X-ray examination. 

The X-ray findings suggest the presence of an intestinal obstruc- 
tion, which is connected with the passage of the small intestinal me- 
sentery over the pars ascendens duodeni. According to reports in the 
older literature, rest in bed alleviates the patient’s distress in arterio- 
mesenteric obstruction. On this account, the present patient was put 
to bed and given many small meals. After 12 days, his condition was 
completely unchanged, however. A new X-ray examination showed 
the same picture as on the previous occasion. 

Operation (the author): Division of the pars descendens duodeni with 
reunion of the loops in front of the radix mesenterii. Incision in the me- 
dian line above the navel. The stomach was somewhat ectatic but 
otherwise normal. The visible parts of the duodenum were consider- 
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ably dilated and bad tbickcned walls. The jejunal loops bad collapsed. 
Tbe me.senteric root plainly formed the dividing Hue between tbe 
dilated duodenum and tbe collapsed intestinal loops. A closer study 
of tbe conditions there showed that the intestinal portion under tbe 
mesenteric root was lying pressed against the posterior abdominal wall. 
However, this compression was not caused by tbe arteria mesente- 
rialis superior, at any rate not directly so, but by fibrous strands 
of connective tissue in tbe direction of tbe mesenteric pedicle. 

Originally, a duodeno-jejunostomy bad been intended, but tbe free 
part of tbe pars inferior borizontalis was too short to make an anasto- 
mosis of this kind possible. Tbe duodenum was therefore divided and 
tbe loops reunited in front of tbe radix mesenterii. After tbe operation 
tbe patient received a blood transfusion. 

Tbe intestinal passage did not function normally after tbe oj^eration. 
On the second day a duodenal tube bad to be introduced. Tbe fluid 
balance could be preserved satisfactory by intravenous infusion. Tbe 
protein level in the serum decreased; blood and plasma transfusions 
were therefore given. As the patient’s condition did not improve and 
there were certain reasons for assuming a mechanical obstruction of 
tbe bowel, relaparatomy was performed 8 days later with an incision 
parallel to tbe left costal arch. It was then found that tbe first free 
jejunal loop lay doubled over, fixed against tbe anastomosis place, 
where a few small fibrous deposits indicated local peritonitis. Tbe loop 
was released, tbe sutures inspected, and a posterior rctrocolic gastro- 
enterostomy performed. After-course normal. 

Two months after tbe operation. X-ray examination still showed an 
extended emptying of tbe stomach. Tbe contrast mass passed through 
both tbe duodenum and tbe gastroenterostomy. 7 months after the 
operation the patient is feeling well, has increased 13 Idlos in weigtb 
and is working whole-time. 

This case is interesting from several points of view. Very few 
cases of arterio-mesenteric obstruction established by X-ray exa- 
mination are described. As mentioned in tlie operation report, 
the arteria mesenterica superior did not in itself seem to exert 
any constrictive action; this compression w^as due rather to the 
strong fixation of the ascending portion of the duodenum against 
the posterior abdominal wall by the fibrous connective tissue 
in the mesenteric pedicle. The method of dividing the duodenum 
and rejoining the loop in front of the mesenteric root was suggested 
by IloBEE,TSON, but I have not found any e^ndence in current 
medical literature that this operation has been used. It is un- 
fortunately impossible to assess the immediate effect of this ope- 
ration, on account of the mentioned complication caused by the 
ianking of the intestine. When possible, it is unquestionably bet- 
ter to make an anastomosis between duodenum and jejunum. 



380 


HERMAN WAHRBN. 


After tlie operation, a typical condition of so-called gastric ileus 
developed. It is quite obvious, that in this case a mecliamcal 
obstruction caused by tbe kinking of tbe first jejunal loop kas 
caused tbe process. This is a relatively rare cause of gastric ileus. 
In bis couiprebensive monograph from 1935, Peeman fully deals 
M'itb gastric ileus and comes to tbe conclusion that this complaiut 
is due to a combination of mecbanical and dynamic forces. Atten- 
tion should, however, in this connection also be given to tke 
secretory conditions after tbe operation. We know that tbe quan- 
tity of fluid passing through tbe intestinal canal every 24 boms, 
corresponds to more than double tbe quantity of blood. It is 
obvious, that disturbances in this secretion must affect post- 
operative intestinal conditions. A big part of this secretion comes 
from tbe liver and tbe other large glands, but an appreciable 
amount must also come from tbe gastric mucosa. 

During tbe last 5 years, I have made close study of post-opera- 
tive conditions after gastric resection. At first, I made “antrum 
resections”, using tbe Billroth I method. In 3 of 13 operations, 
considerable disturbances in tbe form of intense gastric ileus set 
in. One patient died. As I was not satisfied with tbe results, 
I changed to high resections, more than three years ago. These were 
performed mainly according to a method developed by Lahey 
and Marshall, leaving only 20 — 30 % of the stomach, and using 
gastrojeiunal antecolic anastomosis without enteroanastomosis. 63 
operations have been carried out according to this method with- 
out mortality. In no case has gastric ileus been obserAmd and only 
in a very few cases was a duodenal tube necessary after operation. 
One may assume that this uneventful after-course is a result of 
large resections of tbe secreting gastric mucosa. 


Summary. 

One case found by X-ray examination to be arterio-mesente- 
ric obstruction, and verified by operation, is described. 


Zusammeufassuug. 

Bescbreibung eines Talles von arteriomesenteriaber Verstop- 
fung, durcb Ebntgen gefunden und mit Operation verifiziert* 
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B6suin(S. 

Description d’un cas d 'obstruction arterio-niesenteriqiie, lo- 
calisee par loiitgen et verifiee par operation. 
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Benign Broncliial Adenomas. 

By 

J. ENGELBRETH-HOLM. 


Since Geipel (1931) as the first called attention to a special 
tumour t}7pe among the benign bronchial new growths describing 
it as a basal cell carcinoma — a term that has later been changed 
into "adenoma’’ — these tumours haA^e been tlie topic of un- 
remitting discussion. 

Introduction of the bronchoscope as a routine remedy to the 
clinician further increased the interest in this subject, disclosing 
soon these tumours to be of a far greater incidence than hitherto 
beheved. 

Certain features of their pathology are, however, still obscure; 
their exact origin and their assumed tendency to malignant 
change — the latter of which being of great importance to the 
choice of treatment — are p»roblems subjected to constant debate. 
No more has their relation to or distinction from other tumours 
been definitely elucidated. It is still a question whether we must 
regard the "benign bronchial adenoma” as an entity or as a com- 
plex of various mutually diverging tumour types. 

According to Paterson (1936) the incidence of the bronchial 
adenoma is about 50 per cent of that of all benign bronchial 
tumours, a fact which has been confirmed by Pollack, Cohen & 
Guassi (1938) who from the literature collected 104. cases of bron- 
chial tumours, 51 of which Avere found to be adenomas. The 
tumour type next to this AA'as the "inflammatory tumour” in- 
cluding 23 cases. The remaining tumours Avere fibromas (8), 
chondromas (6), lipomas (5) and mixed tumours e.g. fibrolipoma, 
myxochondroma, ossifying chondroma, and finall}’-, a ferv cases 
of myoma, osteoma, lymphoma a. o. 

37 — i41196. Aeta chir. 8<:andmav. Yol.XC, 
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In 1932, Jackson & Jackson asserted tliat tiie incidence of tlie 
inflammatory tumours (polyps and granulomas) is surpassing 
that of any other tumour in the bronchus. This, however, scarcely 
holds true, though “tumours” due to inflammation are found to 
be decidedly more frequent than previously maintained. (Peroni 
( 1934) and other authors have made further studies into tiis 
problem.) 

The incidence of the bronchial adenoma is about 6 per cent, 
of that of the bronchial carcinoma (Moelock and Scott Fmcsm, 
1936 (nine out of fifty), Kramee and Som, 1935 (23 adenomas and 
332 carcinomas), Westeemaek, 1943 (11 benign tumours and 180 
carcinomas). 

In contradistinction from the carcinoma, the bronchial adenoma 
is found to occur most frequently in women (60 per cent.) and, in 
fact, chiefly before the age of forty (60 per cent, between 20 and 
40) a period in which pulmonary carcinoma will be found in ten 
per cent, only (Brunn and Goldman, 1941, Kramer and Som, 
1936). Also their clmical course is widely varying from that of the 
carcinoma involving, as a rule, several years. Among the cases 
reported by Kramer and Som 15 lasted more than 3 years, 8 more 
than 6 years. In a material including 19 cases Brunn and Goin- 
man found 7 lasting more than 10 years and 16 lasting more than 
six years. In one case, the symptoms were persistent even for 30 
years. But, as a rule, pulmonary affections due to occlusion of the 
bronchial lumen will convey death earlier, if the adenoma is left 
untreated. 

The histological structure of these adenomas lias been subjected 
to repeated and detailed reviewing (Hampeel 1937, Brunn and 
Goldman 1941). It may vary from case to case and even from 
area to area within the same tumour. 

The adenoma generally appears as a small, smooth, bright red 
submucous, nodule about 1 to 3 cm. in diameter, arising from 
the bronchial wall. It is worthy of notice that they are always 
located in a main bronchus or where the stem bronchus is 
branching to a lobe, in no case bronchial adenoma has been 
seen more peripherically. Brunn and Goldman (1941) iu 90 
per cent, found the adenomas expanding outside the bronchus, 
but it must be emphasized that the extrabronchial portion which 
is often the bigger one is encapsulated too. 

Towards the lumen the adenoma is lined by an epithelium 
revealing most frequently signs of metaplasia into a stratified 
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squamous epithelium. Directly beneath this, there is a fibrous 
capsule in which differentiation of bone tissue may sometimes take 
place. Next to this, the true tumour will be found displaying no 
connexion whatever with the lining eihthclium. It is composed 
of closely packed small cubic to cylindric dccjdy staining epithelial 
cells of a uniform appearance and arranged in strands and nests 
tending at times to acinous arrangement. There is generally 
marked invasive growth in the stroma, at times even in tlic lymph 
vessels, a remarkable fact which has more than once impelled 
the histologist to make the diagnosis of a carcinoma upon this 
clinically benign tumour disidaying as a rule no signs of metastascs 
and no tendency to reccurrencc. At times the tumour cell will 
present various stages of differentiation into inucous glandular 
cells tending to arrange themselves as acini. The histological 
pattern may sometimes simulate that of a hypernephroma and 
be mistaken for it (WojrACK and Graham 1938). In our material 
too (Case 7 and 10) this diagnosis was erroneously made, in fact 
no astonishing mistake as a remarkable abundance of blood vessels 
and capillaries in the stroma is another characteristic feature 
of these tumours. In 2 out of 9 cases of bronchial adenoma 
Hamperl describes “oncocytes'*’ (i.e. big light eosinoidiilic cells 
with an abundant cytoplasm). 

Some cases may display a picture closely resembling that of 
the so-called mixed tumour of the salivary gland with areas of 
cylindromatous pattern but, as a rule, without differentiation of 
cartilage tissue. Only Brunn and Goldman, tVoMACK and Gra- 
ham (two cases) have observed cartilage in bronchial adenomas; 
in all other reports cartilage is not mentioned. In some adenomas 
it will appear as discrete isles of hyaline cartilage in the stroma 
disclosing no signs of gradual transformation from epithelial cells 
into mesenchymal and chondroid cells which is otherwise a most 
tyiiical feature of the mixed salivary tumours. 

The marked vascularity that is often encountered in the bron- 
chial adenoma easily explains their tendency to hemorrhages as 
hemoptysis. It is a most interesting statement — although not yet 
sufficiently elucidated — - that these tumours may give rise to 
bleedings syncronously with the menstrual period. According to 
Beunn and Goldman such bleedings are of no rare occurrence, 
a fact^that has been confirmed by Turner (1933). Jackson 
and Konzelman (1937) have further described two of such 
cases. 
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How to explain, tlie complexity of different histological pictures 
(“cylindroma'^ “adenoma", "carcinoid", etc.) — whether in 
fact they are one and the same tumour or mutually diverging 
tumour types with only some features in common e.g. localization 
and clinical course, remains a problem still open to discussion. 
A definite solution always must depend upon a thorough knowledge 
of those cells and tissues from which these tumours take their 
origin. 

As previously mentioned G-eipel has described his cases as basal 
cell carcinomas, a designation which has later been dropped. 
Another theory of some interest — although probably wrong — 
is advocating their origin from embryonic buds viz. non-developed 
foci of lung anlages. Heck (1916) advanced this theory basing 
upon 2 cases which he took for primary polypoid bronchial car- 
cinomas. Wesler and Rabin adopted this “anlage"-theory 
finding that the liistological picture was closely resembling that 
of fetal lung. Womack and Graham further consolidated this view 
proposing to these tumours the name of “mixed tumours of the 
lung”, recognizing that all benign bronchial tumours viz. "ade- 
noma, endothelioma, chondroma, osteoma, fibroma, myoma, 
lipoma, angioma and carcinoid" are belonging to the same well 
defined group comparable by analogy to the mixed tumours of 
the salivary gland. They further maintain that in spite of the 
predominating epithelial elements offering so close resemblance to 
fetal lung, elements from two germinal layers, i.e. the entoderm 
and the mesoderm will as a rule be traceable. In 2 out of their 
11 tumours they found differentiation of isles of cartilage in the 
stroma only, and as mentioned above, it wms obviously due to no 
epithelial differentiation as is the case with the mixed tumours of 
the salivary gland. The fact, hoirever, that these tumours are 
exclusively found in the main bronchus may perhaps add weight 
to this assumption. 

Other authors are of opinion that bronchial adenomas must be 
distinguished from chondroma, myxoma, etc. the latter being 
regarded as hamartomas i.e. failures of normal development. 
Joining the mew of Lindgren (1943) we may thus make a distinc- 
tion between two groups of benign new growths of the bronchus, 
the bronchioma and the adenoma. According to some ■writers, 
the adenoma ought perhaps to be again divided into cylindroma 
and adenoma of the salivary gland type. 

As early as in 1882, Muller described a cylindroma in the left 
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main brouclius. Basing on the morphological picture Haiuperl 
makes a sharp distinction between cylindroma (2 cases) and 
“carcinoids” (7 cases). Kramer and Som, lilmBUse, will classify 
the cylindroma as a special type. They adopt the term: cylindroma 
in the sense of Billroth (1859) describing a series of these tumours 
arising from the upper respiratory tract. In 3 cases tumour Avas 
located in the main bronchi. In concluding they AA'rite: “The tumour 
grossly resembles benign adenoma, from Avhich it can be diffe- 
rentiated only microscopically”. 

This question aauII be further discussed on p. 400 ff. 

It is noAA' generall}'- acknoAvledged that the bronchial adenomas 
haAm their origin in the mucous glands of the bronchial Avail 
(Berger 1922, Brock 1938, Brunn and Goldman 1941, Fried 
1934, Hamperl 1937, Heine 1927, Krajier and Som 1935, 
Laef 1940, Lindgren 1943 a. o.). Kramer CA'^en ascribes their 
origin to the ductuli and not to the acini, and actually it cannot 
be denied that these tumour cells bear a closer resemblance to the 
ductuli cells than to those of the acini. 

This assumption in part is based on the pure morjihological 
resemblance betAveen the tumour cells and the glandular cells 
and the ductuli cells respectiv^ely, and in part on a conclusion by 
analogy that tumours so closely resembling the mixed saliA'ary 
tumours must arise from glandular elements in the bronchial AA’all 
related to similar elements in the saliAuary glands. The fact that 
the tumours are lined b}'' an intact epithelium and eA*en separated 
from this epithelium by a fibrous capsule seems to sujiport this 
assumption. 

According to Laee (1940) these tumours are only found in those 
parts of the bronchi Avhich contain the glands in question. In his 
opinion, bronchi of less than 1 cm. in diameter aahII include no 
mucous gland. This, in fact, is Avrong since glandular elements are 
actually present as far out into the bronchial tree as the cartilage 
extends i.e. until a diameter of 1 mm. It is thus rather peculiar 
that these tumours occur in the main bronchus only. 

Another fundamental question subjected to AUAnd discussion 
implies the tendency of these bronchial adenomas to undergo 
malignant transformation. As to this point all kinds of A'^icAA^s haA’’e 
been advanced, from a pure denying of the said potency to an 
.assertion of their potential malignancy (e.g. Lapp), and even to 
a classification of them as adenocarcinomas of grade I (Malkavitz 
1922, Moersch 1935, Miller 1935). 
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The solution of this problem is, however, no easy task. Tke 
clinical course is suggestive of benignity, whereas the histological 
picture is rather confusing. The tumour cells are displaying neither 
polymorphous nor atypical features, nor mitotic figures, and still 
a marked invasive growth — though denied by Kramer & Som — 
is an outstanding characteristic in the histological picture. Kernak 
(1936) reports of a tumour cells in a blood vessel (1 case), and 
Heck (1916), Kramer (1930) and Zamora & Schuster (1937) 
have described cases in which metastases had developed. The 
rare accidental discovery of bronchial adenomas at autopsy should 
be indicative of their malignant potency and their corresponding 
fatal course (Womack). 

The strange contrast between the histological picture shomng 
invasive growth and — on the other hand — the morphological 
benignity of the cells explaining the extremely slow clinical 
course is a fact now generally agreed on, but there remains a pro- 
blem as yet unsolved whether these tumours may develop into 
carcinomas being thus rightly regarded as potentially mahgnant 
with claim of adequate treatment. 

A series of cases which I have had the benefit of observing is 
displaying certain features that may perhaps elucidate some of 
these obscure problems, especially with respect to the origin of 
the bronchial adenoma and its presumed potential malignancy. 


Case 1^ Man, aged 43 (Radiumst. 27061). Ror some years dyspnoe 
and cough with at times hemorrhagic expectoration. Frequent fever 
periods. After repeated attacks of pneumonia, an endobronchial tumour 
is diagnosed by bronchoscopy in a local hospital, being located in the 
right bronchus cm. from carina. _ ^ 

Microscopical exanrination here disclosing a “carcinoma , he was 
transferred to the Radiumstation where the correct diagnosis was made 
and the tumour removed by bronchoscopy. Subsequent electrocoagula- 
tion of the tumour site (Husfeldt). One year later no symptoms were 
present. 

Microscopical examination (1504/42, 1748/42): The smooth 
tumour surface is covered with a stratified squamous epithelium 
without keratinization. Beneath this a fibrous capsule is seen 


' I want to express my thanks to the surgeons-in-chief, prof. E. Dahu-I ’ 
M. D. and E. Husi-eldt, AI. D. Rigshospitalet, Copenhagen, and to the p y® ,. 
in-chief Tage Kjaer M. D. 0resundshospitalet and Jens Nielsen, -y. . . ^ 
stationen, Copenhagen, for Idndly permitting me to dispose of the 
in question. I am also indebted to prosector Sv. Petbi, M. D. Kommiineh p 
and to Fbidtjof Bang, M. D. Radiumstationen, Copenhagen, for placing 
disposal microscopical specimens. 
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separating tlie lining epitlieliuin from tlie tumour tissue proper 
(fig. 1). Tumour is composed of solid nests and anastomozing 
strands of small cubical epithelial cells with globoid or ovoid nuclei 
of nearly uniform appearance. There are no mitotic figures. The 
chromatin presents a fine meshwork. The nuclei contain one or 
two small nucleoli. 

In some areas tumour cells of a nearly cylindric shape are 
bordering small cavities. Staining with muci-carmine is negative. 
In other places, the tumour cells are encompassing bigger cavities 
filled with blood (fig. 2). In a rather scanty stroma dilated capil- 
laries are predominating. Neither cartilage nor bone tissue is seen. 
There is invasive growth in the capsule. 

Histological diagnosis: Bronchial adenoma {of solid structure, 
ujith traces of glandidar elements. No signs of secretion). 

Case 2. Man aged 58 (The University Institute of Pathological 
anatomy 76/43). For a couple of years prior to admission the patient 
has been treated for an exfolhative universal erythrodermia. He con- 
tracts a pneumonia and dies. Autopsy reveals in the right main bronchus, 
directly beneath carina, an oblong smooth tumour measuring 4 by 2 cm 
(fig. 3). Tumour is occluding the bronchus totally. Further autopsy 
findings were: Chronic bronchitis. Atelectasis of the right lower pul- 
monary lobe, Chronic pyelonephritis, Nephrolithiasis, Ureterolithiasis, 
Hydronephrosis. 

Microscopical examination (625/43): Tumour is displaying a 
most varying structure throughout. Beneath the smooth surface 
lined by a stratified squamous epithelium the usual fibrous capsule 
is seen. In some areas of the under-lying tumour solid isles and 
strands of closely packed small epithelial cells are found with 
relatively big nuclei presenting a uniform appearance. In other 
areas traces of glandular structures are found as small tubules 
and acini with no signs of secretion. In other places spherical 
sharply outlined cavities surrounded by more flat cells are showing 
a somewhat reticular arrangement. These cavities are filled with 
a fibrillous poorly staining substance or with homogeneous, 
collageneous and hyaline masses suggesting the pattern of a cy- 
lindroma. These areas are rather sharply demarcated from those 
previously described (fig. 4). The stroma is abundant, fibrillary 
to fibrous, displaying transition from ordinary connective tissue 
into the cylindromatous masses dispersed among the tumour cells. 
In some areas the tumour cells arranged as delicate walls are 
surrounding big irregular cavities crammed with blood. Neither 
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mucoid nor cliondroid stroma is present, no more tlian bone tissue. 
There is marked invasive growth in the stroma. In the neink- 
bourhood of the tumour perineural sheaths of several nerve steins 
are solidly blocked by tumour cells (fig. 5). 

Histological diagnosis: Bronchial adenoma disflaijing cylindro- 
matous areas and marhed invasive groivth. 

Case 3. Woman, aged 40 (Radiumst. 24987, previously published 
by Huseeldt 1942 (Case III)). 

During ten years cough and expectoration, partly hemorrhagic. 
Repeated attacks of pleuritis. Bronchogra'phj shows perfect filHug of 
the right upper lobe, but beneath this a blocking of the main bronclms. 
Solid density of the middle and lower lobe. SHght pneumothorax with 
some atelectasis of the upper lobe. Bronchoscopy reveals a tumour in 
the right main bronchus. There are secondary pulmonary changes 
necessitating lobectomia of the middle and lower lobes. Pneumonec- 
tomia is performed (Husfeldt), and the patient makes a complete 
recovery. In the removed lung (fig. 6) the main bronchus appears to 
contain a smooth, rather firm globoid whitish tumour, about 2 by 3 
cm, in diameter, occasioning a total occlusion of the bronchus. No signs 
of metastases. 

Microscopical examination (2908/41, 3213/41): A fibrous capsule 
with an epithelium showing signs of squamous metaplasia is 
covering the surface of the tumour which appears quite uniform 
throughout all parts. It is composed of solid thick anastomozing 
cords of quite uniform cubical epithelial cells with globoid nuclei 
(fig. 7). Mitotic figures are absent. There are wide-spread traces 
of glandular structure, the cells tending to arrange themselves as 
acini. A fibrillous connective tissue encompasses the cell strands. 
No signs of secretion. Next to the bronchial cartilage in the con- 
nective tissue, at the base of the tumour, isles of bone tissue are 
seen the marrow spaces of which are filled up by solid tumour 
masses (fig. 8). There is pronounced invasive growth, and the 
tumour has broken through the capsule extending as far as to a 
neighbouring lymph node. In a corner of the tumour small remain- 
ders of bronchial glandular elements are seen with intact mucinous 
acini. In some of these, the epithelium is seen gradually changing 
from cylindrical mucous cells into small cubical uniform cells 
displajdng every feature of the surrounding tumour cells and en- 
compassing the rest of the glandular elements as solid strands 

(% 9 )- _ _ . . .. 

Histological diagnosis: Solid bronchial adenoma with invasive 
groivtJi. 
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Fig. 8. 


Fig. 7. 



Fig. 9. Fig. S. 

Fig. 6. Case 3. Smooth, round bronchial adenoma blocking the main bronchus. 

Fig. 7. Case 3. X 200. Solid trabecular strands of uniform tumour colls without 

mitotic figures. 

Fig. 8. Case 3. X 200. Formation of bone in the fibrous capsule (to the right). 

The tumour tissue fills up all the “marrow spaces”. 

Fig. 9. Case 3. X 150. Small ducts of bronchial glands lying in the middle 
of the bronchial adenoma. Gradual transformation from cylindric cells filled 
with secretion into small dark cells similar to the surrounding tumour cells. 
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Fig. 10. 




Fig. 11. 

Fig. 10. Case 4. X 150. Distended part of mucous gland with mantles of cells 
resembling the tumour cells beneath the epithelium. To the right tumour ce s 

ivith squamous metaplasia. . , 

Fig. 11. Case 4. X 460. Part of fig. 10 showing the tumour-like cells ® 
the normal acinus the cells of which towards the right end of the lumen arc ila • 
tening, suggesting transformation into tumour cells. 
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Fig. 15. Fig. 10. Fig. 17. 

Fig. 15, Caso G. X 300. Fconchial adenoma -witli non-differentiated cells in gland-liko arrangement. No signs of secretion, .F^S* 10. Case 7. 
X 200. Ityperncphromadiko bronchial adenoma. Among tlio clear colls the cytoplasm of Avliioh is filled with a watery secretion (staining lor 
muciue negative^ smaU inles of dark cells are seen roscmhling those of ordimuy bronchial adenomas. — - F'ff* 1'7« Case 8. x 1.>U. Jironc iia 
t\\Hp\uyii\g a iTitvssive potvotiivtujxv of tJto ctvimiilo, tlxo ttiinoiif tiHSiio iiivivxling a i\e>ghboiii ing lymp iio^lo. 
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Pig. 21. 

Pig. 20. Cases 12. Extirpated pulmonary lobe sbowing a big smooth adenotiw 
located in a dilated thin-walled bronchus. _ . 

Pig. 21. Case 12. x 200. Section of same tumour with invasive growth m 

stroma. 
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Case 4 (previously publislied by Husfeldt, Case IT). Woman, aged 
22. Her chief complaint has been cough and fever during the last year. 
After an attack of fever with chills and pain in the chest, bronchoscopy 
is made: 3 cm. down the left main bronchus a greyish-red tumour is 
seen occluding totally the bronchial lumen. Its surface is smooth, some 
furrows and fissures "excepted. RoenUjcn examinaiion reveals a block in 
the main bronchus, about 3 cm. from bifurcation. A biopsy is made. 
After insertion of radon seeds, the patient makes a complete recovery. 

Microscopical examinaiion (Kommuneliospital, Path. Insttu te. 
1665/40); 

In the small pieces of biopsy material no surface of the tumour 
is discernible. Tumour is composed of solid epithelial elements 
displaying in some areas a cylindromatous, in other places an 
adenomatous pattern. The cells are quite uniform throughout, 
small and cubical. There are signs of secretion with strong mucous 
stain here and there. In some areas, the normal bronchial glandular 
tissue is presenting strange pictures; the terminal portions being 
dilated (due to a stasis of secretion). Under the intact mucous 
glandular cells there are layers of small epithelial cells p)resenting 
exactly the same appearance as the cells in the tumour tissue 
proper. Morphologically it is impossible to make any distinction 
between these two kinds of cells (fig. 10, 11). 

There is a striking resemblance betumen this picture and that 
met with in uterine cervical glands exjDosed to the effect of estrin: 
a layer of cylindric cells resting upon on,e or several la 3 mrs of less 
differentiated epithelial cells. In addition, in some places the 
epithelium is changing into stratified squamous epithelium. 

Histological diagnosis: Solid and adenomatous bronchial adenoma. 
Change of normal bronchial glandular tissue into tumour tissue. 

Case 5. Man, aged 72 (The University Institute of Pathological 
anatomy. 440/41). 

Por some months increasing dyspnoe and fatigue. 

Roentgen examination reveals a tumour in the left hilus occluding the 
left main bronchus, A pneumonia is developing and the patient dies. 

Autopsy: In the left bronchus, about 4 cm. from carina, a smooth 
ovoid tumour measuring 3 by 2^2 by 2 cm., is occluding the lumen 
totally. Prom the side of this oblong tumour a thick pedicle protrudes 
into the upper lobe bronchus to which it is attached. The tumour, 
thus, resembles a hammer, the head of which is in the main bronchus, 
short handle in the upper lobe branch. The bronchial lumina are 
iilled with pus. The lymph nodes along the left side of trachea are 
enlarged. In the middle of the left upjier lobe a globoid, shariilv outlined 
cartilageous tumour is seen, measuring about cm., and" revealing 
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no couuexioa with the bronchial tumour (fig. 12). Further autopsy 
findings are: Numerous purulent pneumonic foci in the atelectatic 
lung tissue, Chronic nephritis, Hyperthrophia of the heart, Atheroscle- 
rosis of aorta with parietal thrombosis, Universal stasis. 

Microscofical examination (The University Institute of Patho- 
logical Anatomy 1940/41): Tumour consists of solid epithelial 
masses lying in a fairly abundant fibrillary stroma. The cells are 
of the same type as those of solid bronchial adenomas, but less 
uniform in shape and size. They contain a number of, in part, 
atypical mitoses (fig. 13) and there is strongly pronounced invasive 
growth (fig. 14). 

Quite obviously tumour is a bronchial adenoma but it is pre- 
senting incontestable malignant features. The pulmonary chon- 
droma found in the neighbourhood of the tumour, is presenting 
no special features being composed of normal hyaline cartilage 
sharply outlined from the surrounding tissue. 

No metastases in lung or lymph nodes. 

Histological diagnosis: Malignant bronchial adenoma. Pulmonary 
chondroma. 

Case 6. Man, aged 42 (Radiumst. 29279). During 3 years repeated 
attacks of bronchitis causing severe coughing and profuse expectoration. 

There is a pronounced dyspnoe and fatigue with additional hemo- 
ptysis for the last month. Roentgen examination discloses a solid density 
of the whole left lung field. Trachea and heart are dislocated 3 cm to 
the left. Bronchograj^iy shows a total occlusion of the left main bron- 
chus. At bronchoscopy au obstructive tumour is discovered in the left 
main bronchus, 2 cm. from carina. It is irregularly shaped with a lohated 
reddish surface bleeding easily. After repeated insertion of radon seeds 
tumour within six months is reduced to half its size. 

Microscopical examination (biopsy material, no. 2416/43): 
Tumour is composed of the usual small uniform epithelial cells 
lying as solid nests in a scanty stroma of connective tissue. la 
several areas the cells are tending towards formation of glandular 
ducts revealing, however, no signs of secretion (fig. 15). Numer- 
ous blood-filled capillaries. No mitotic figures. 

Histological diagnosis: Solid and adeno^rmtous bronchial adenoma. 

Case 7. Woman, aged 17 (The Rigshospital, dept. C. 4/43). 
six months fatigue, cough and stitching pain in her right side. Siigat 
expectoration, Roentgen examination ibscloses a solid density m tne 
lower third of her right lung, complete occlusion beneath the branclung 
of the upper lobe bronchus. In the lower lobe wide-spread broncluec- 
tases. Bronchoscopy shows, 3 — 4 cm. down the right main hronebus, a 
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sniootli tuinour occluding totally the middle and lower lobe bronchi. 
It is removed by bronchoscope in four seances. Subsequent electrocoa- 
gulation of the tumour site (Husfeldt). 

Microscofical examination (The University Institute of Patho- 
logical Anatomy. 277/43, 401/43); Tumour is composed of solid 
isles of epithelial cells lying close together in a scanty stroma. The 
cells, for the most part, are rather big and bright with a strongly 
vacuolized cytoplasm. The histological picture is suggestive of 
a hypernephroma, a diagimsis which was erroneously made. The 
cell nuclei are rather small, deeply staining and centrally placed. 
There are, besides, some groups of smaller dark cells displaying 
the usual picture characteristic of a bronchial adenoma (fig. 16). 
Staining with muci-carmine is slightly positive. Slitotic figures are 
not demonstrated and the blood vessels are few in number. 

Histological diagnosis: Bronchial adenoma of a solid type, with 
secretion. 

Case S. Woman, aged 16. (The 0resundshospital, 1166/43, pub- 
hshed by Kjase & Petersen, Case 2.) One year prior to admission she 
had a sudden attack of chills and high fever with pain in her left chest. 
After repeated fever attacks during some months there is complete 
dullness of the left pulmonary field. She is loosing in weight, anemia 
has developed and on admission she is rather exhausted. 

In the sputum tumour cells of the anaplastic carcinoma tjq)e were 
foimd. 

Bronchoscopy shows 2 — 3 cm. down the left main bronchus a greyish- 
red obturating tumour from wliich several pieces are gradually removed. 
Tumour then appears to arise from the upper lobe bronchus, expanding 
into the main bronchus. Pneumonectomia is 2:>erformcd in two seances 
(KjiER) after which complete recovery. 

Gross examining of the left lung; The lung is small, atelectatic, showing 
on section a tumour, about 10 to 11 cm, including the uj^per lobe bron- 
chus. Tumour is penetrating the bronchial wall displacing the tissue of 
the upper lobe. On section tumour jweseuts a uniform ajDpearance, 
greyish-white and firm, somcAvhat brittle of consistence. 

Microscopical examination (The pathol. iDstitute of the Kom- 
munehospital 76/42, 128/42): The tumour is composed of solid 
isles of closely packed small epithelial cells separated from oue 
another by a scanty rather vascular stroma, the structure of wliich 
is uniform throughout the tumour. The cells are remarkably 
varying in shape, being oblong, angular, globoid or cubical alter- 
nately. The polymorphous picture of the nuclei is still more pro- 
nounced and in some places suggestive of malignancy although 
mitotic figures are absent. Several nuclei contain big nucleoli. 
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Tliere is marked invasive growbli, tumour kas broken through the 
capsule invading as a solid tumour mass a regional lymph node 
(fig. 17). 

Histological diagnosis: Solid bronchial adenoma loith fohjmorpliom 
and atypical cells and invasive groivth. 

Case 9. Man, aged 49. (The Rigsbospital Dept. K. 172/43.) During 
6 months persistent dyspnoe and loss of -weight, annoying cough -with 
expectoration. Bronchoscopy reveals a tumour mass invading the lumen 
directly beneath carina, narro-wing, the right main bronchus into a 
fine split. Biopsy is made. Roentgen examination discloses a solid den- 
sity of the right apex sharply outlined do-wnwards. Tomography shows 
a roundish sharply outlined shado-w, 6 to 7 cm, compressing the main 
bronchus. In hilus a globoid shado-w about 2 to 3 cm. 

Microscopic examination (The University Institute of path, 
anatomy. 1978/43); The stroma is abundant with marked infil- 
tration of leucocytes in the connective tissue encompassing isles 
of varying size of undifferentiated small epithelial cells changing 
centrally into someAvhat bigger and brighter cells. Slight traces 
of cylindromatous pattern make the picture suggestive of a mixed 
tumour of the salivary gland, stellate cells and cartilage being, 
however, absent. In some of the isles, traces of squamous meta- 
plasia are detected. No signs of secretion. 

Histological diagnosis. Solid bronchial adenoma with cylindro- 
matous areas. 

Case 10. Man, aged 22. (The 0resundshospital. 12182. 830/41. 
Published by Kjzbr & Petersen, Case 1.) Pive years ago an attack 
of pleurisy lasting two months. Since then he has been under control 
with regard to tuberculosis. In the lower part of his right lung a density 
is later discovered. His chief complaints are fatigue and pain in Ins 
right chest. Eecurrent attacks of “colds”. 

Bronchoseopy : somewhat down the right bronchus heneath the 
branching of the middle lobe bronchus there is a narrowing of lumen 
into a crescent-shaped cleft occasioned by a greyish-red smooth tumour 
bleeding easily. Extirpation is made through the bronchoscope (Kj.er) 
vdth subsequent electrocoagulation of the tumour site, after which the 
symptoms disappear. 

Microscopic examination of the removed tissue shows solid 
nests of small cubical to cylindric cells forming in some places 
glandular lumina. There is no marked atypical growth, no mitotic 
figures. The picture is characteristic of a bronchial adenoma. The 
jiatient is discharged. Three years after-u'ards he, is re-admitted 
with similar symptoms located in the same region as before. A 
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recurring tumour is removed by bronchoscope, 1 by- 1 cm in dia- 
meter. 

Microscofic examination of recurrent tumour (The Path. Insti- 
tute of the Kominunehospital, 147/41, fig. 18). The small piece 
of tumour tissue is lined by a normal bronchial mucous membrane. 
Directly under this, and without any screening capsule a mass of 
cells are arranged in big and small nests. Their nuclei are small, 
darkly staining globoid uniform. In most areas the cytoplasm is 
dark-coloured, at times, however, it is light, translucent, somewhat 
vacuolized. Staining for mucus is negative. Mitotic figures are 
absent. Tumour cells are invading the connective tissue and the 
lymphatics. There are no atypical cells. 

Histological diagnosis: Recurrent bronchial adenoma of solid type. 

Case 11. Man, aged 45. (The Rigshospital, Surgical Dept. Poli- 
clinic. 2097/4:3.) Since an attack of pneumonia one month ago he has 
had several attacks of what is diagnosed as “influenza”, finally hemo- 
ptysis. Bronchoscopy reveals a tumour occluding the right middle 
lobe bronchus. Roentgen examination shows a block corresponding to 
the middle lobe. Radon seeds are inserted. 

Microscopic examination (The University Institute of path, 
anatomy. 2802/43) of the biopsy material; shows solid epithelial 
isles in a rather abundant fibrous stroma containing numerous 
blood vessels. The picture is resembling that of Case 7: big bright 
cells with a light cytoplasm which does not stain by mucus staining. 
A few mucous glandular elements of ordinary bronchial gland type 
are found under the cajisule, with some signs of secretion stasis 
(fig. 19). In this case, however, no transformation into tumour 
cells is seen. No mitotic figures. 

Histological diagnosis: Bronchial adenoma with secretion. 

Case 12. Woman, aged 38. (The Rigshospital, Dept. R. 268/43.) 
8 years prior to admission she had a right-sided pleurisy. During the 
last 3 years fatigue and loss of weight. Repeated periods of fever and 
pain in her chest. A pulmonary abscessus is necessitating hospital 
treatment. After emptying of the abscessus by pneumotomia her con- 
dition is ameliorated. Bronchoscopy now discloses, some 5 cm down 
the left main bronchus a smooth, shining red occlusive tumour bleeding 
profusely. In spite of a complete pleural symphysis and recurring in- 
flammatory processes in the lung, lobectomia is attempted. It is however 
necessary to alter the operation to a complete pneumonectomia (Hus- 
eeldt) but the patient cannot support the extremely exhausting 
operation and dies soon after. 

Autopsy (The University Institute of path. Anatomy 372/43) reveals 
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no metastases and, on the -wliolft, a.pa,Tt from the lungs, no findings of 
special interest. 

The removed lung (fig. 20) contains a tumour measuring 3.5 by 3.5 
by 4 cm. arising from the wall of a strongly dilated bronchus. It is 
broadbased, of soft consistence and apparently well dehmited. 

Microscopic examination (The University Institute of Path. 
Anatomy. 3073/43); 

The big tumour is composed of cords of cubical to cylindric 
cells lying in a scanty fibrillary stroma. The cords axe closely 
packed and the tumour, thus, very rich in cells. Neither the cells 
nor the nuclei are of a quite uniform appearance, polymorphous 
and atypical features being traced in some areas but mitotic figures 
are absent. In the basal portion of the cells traces of initial secre- 
tion are seen as bright vacuoles of secretion lifting up the nucleus 
from the basement membrane. Both in the stroma and in the 
capsule there is marked invasive growth (fig. 21). In the capsule 
differentiation of bone tissue has taken place, but not in the tumour 
tissue proper. Notwithstanding the abundance of cells and the 
varying size and shape of the cells and the nuclei, no incontestable 
signs of malignancy are found. Staining for mucus is negative. 

Histological diagnosis: Solid trabecular bronchial adenoma with 
slight secretion. 

Out of the 12 cases described above, 11 displayed typical bron- 
chial adenomas whereas the tumour in the 12th case (Case 5) 
presented remarkable features suggestive of malignancy. In one 
of the typical cases (Case 10) recurrence was observed 3 years after 
removal of the primary tumour. The adenomas occurred in seven 
men and four women, their age ranging from 16 to 68 years. In 
all the cases with the exception of two: Case 8 in which the symp- 
toms set in suddenly, and Case 2 in which the bronchial adenoma 
was an accidental finding at autopsy, the same symptoms of 
occlusion of the bronchus were noted; dyspnoe and cough, expec- 
toration, in some cases hemoptysis, pain, loss of weight and fever. 
In Case 7, 9 and 12 the symptoms lasted some months, in Case 
1, 3, 4, 6 and 11 one to ten years. 

Mention has not been made of bleedings syncronously with the 
menstrual periods. 

Bronchoscopy was performed in all ten cases in which the tumour 
was discovered in the patient while alive disclosing in all cases the 
characteristic picture of an occluding smooth globoid broad- 



BENIGN BRONCHIAL ADENOMAS. 397 

based tumour bleeding easily and located in a main bronchus or 
in. one of the main bronchial branches. 

In 3 cases (Case 1, 7 and 10) extirpation and subsequent electro- 
coagulation of the tumour site was performed, in i cases (Case 
4, 6, 9 and 10) insertion of radon seeds was made whereas in 3 cases 
(Case 3, 8 and 11) tumour was necessitating a lobectomia (pneu- 
monectomia respectively). All patients except one (Case 11) who 
died directly after the pneumonectomia, made a perfect recovery. 

It will be seen that the microscopical structure of all tumours 
here recorded is in perfect keeping with those of jorevious reports. 
In 8 cases the stratified squamous epithelium was covering the 
smooth surface of the tumour and in ten of the cases the fibrous 
capsule was found. 

In all the cases, the tumour cells correspond to those described 
by previous authors e.g. Hamperl, or particularly by Brunn & 
Goldman whose description shall be quoted: "The cell type which 
characterizes bronchial adenoma is a small cuboidal or polygonal 
cell, which is uniform, with an oval or round, darkly staining nuc- 
leus. The chromatin is finely divided and there are no large nuclei. 
JMitotic figures are absent. There is a tendency for cells to be grou- 
ped and to form several types of patterns. These may be distin- 
guished as alveolar, columnar, medullary, acinar, mosaic and 
angiomatoid patterns. A delicate reticular stroma runs through 
the tumour, encompasses the groups of cells and is contiguous 
with the fibrous capsule. At times the stroma surrounds large 
vascular spaces. Particularly at the periphery of the endobronchial 
portion of the tumour, vascularity is apt to be prominent. In some 
cases the histological pattern is uniform throughout the whole 
tumour, in others the patterns vary a great deal.” 

To this description may be added that in some cases (Case 4, 
7, 10 and 11) secretion of the cells was seen, in part as a production 
of mucus as described by Hamperl, in part, as a vacuolization 
of the cells lending the picture certain features reminding of 
those of a hypernephroma (fig. 16). Oncocytes as described by 
Hamperl have not been found in our cases. 

It is of importance that cartilage was not seen in any of these 
tumours neither in the stroma nor as a result of epithelial diffe- 
rentiation. Bone tissue was observed in 2 cases (Case 3 and 11), 
in both cases, however, in the fibrous capsule only and not in the 
tumour tissue proper (fig. 8). Other tissue elements as muscular 
cells, fat and the like have'not been traced. 
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'In all the cases invasive growth in the capsule and in the stroma 
was observed, in one case (Case 2) even in the perineural sheaths 
(fig. 5), contrasting most remarkably to what has been described 
by Hamperl. Eecurrence of tumour was encountered in one case 
(Case 10) (fig. 18). 


Systematics and Histogenesis of the 
HroncMal Adenoma. 


As already mentioned, various authors have suggested a distrac- 
tion between two groups of bronchial adenomas viz.; the cylindro- 
mas and the rest, emphasizing the analogy between the latter and 
the mixed tumours of the salivary gland (Kramer & SoM, Ham- 
perl). 

All apart from the fact that the term; “cylindroma” is based 
upon morphology only and does not represent any independent 
tumour I should — judging from my own material — prefer not 
to adopt this classification of the bronchial adenomas. 

Cylindromatous pattern, certainly, was found in two of my cases 
(Case 2 and 9), but in Case 2 typical areas and solid trabecular and 
alveolar areas were seen side by side, and the whole architecture 
of the tumour with its covering layer of stratified squamous 
epithelium, its fibrous capsule with its traces of adenomatous 
structure, and, finally, with its angoid areas — does altogether 
classify this tumour as a typical bronchial adenoma with cyliir- 
dromatous areas. It may hardly be right to regard it as a “cylin- 
droma” differing from other bronchial adenomas. The same may be 
said of Case 9 which, in addition, showed a tendency towards 
squamous metaplasia, as was the case in Case 4 too. 

Thus, judging from ohe cases here reported, there will be no 
reason of separating one special group of "cylindromas’ from the 
bronchial adenomas, recognizing, on the other hand, that cylin- 
dromatous pictures may develop in bronchial adenomas as m 
various other epithelial tumours. 

No more do these cases justify a marked distinction between 
a solid non-secretory type and an adenomatous secretory type. 

Yet — to be sure — as far as the age of the patients is concernec 
there seems to be a certain difference between the adenomatous 


and the solid tumour types. 

In reviewing 59 cases from the literature, permitting of a classi 
fication of the tumours, we have found 18 purely or chiefly adeno 
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matous tumours and 41 merely solid tumours witliout signs of 
secretion. In tlie literature, in addition, 4 mixed cases and a large 
number of cases were found in wiiich. tlie bistological pictures were 
not described at all or too insufficiently described to permit of a 
classification. 

Among the adenomatous tumours 5 were observed in men, 13 
in women, tbe average age being 45 and 41 respectively. Tbe non- 
secretory solid type occurred in 15 men and 26 women, tbe average 
age being 40 and 34 years respectively. 

Tbe ratio: male-female, thus, is about tbe same witbin tbe two 
groups, whereas witb regard to the average age of tbe patients tbe 
adenomatous type is surpassing tbe solid one by about 5 years. 

. This, however, does not indicate that it is a question of two 
different tumours, since tbe highest differentiated tumours are 
often found in higher age-classes than corresponding tumours of 
lower differentiation. 

Also tbe cases in which "mixed-tumour-types” were encoun- 
tered speak against a distinction of two different groups. In 4 out 
of the 12 cases here reported (Case 1, 3, 5 and 8) tumour was com- 
posed of non-secretory epithelial cells. Case 6 with its partly adeno- 
matous structure (found also as traces in Case 1, 3 and 10) repre- 
sents a transition from this picture into the more pronounced 
glandular adenoma (Case 4) with its strongly positive mucus stain- 
ing of the glandular cytoplasm and of the secretion of the glandular 
lumina. This we already know from previous authors e.g. Hamperl 
but it must be emphasized that the epitheliun of the bronchial 
adenomas also may display traces of another secretion type. 

Case 12, an otherwise typical trabecular, solid bronchial ade- 
noma, is showing a few translucent empty vacuoles in the cell 
cytoplasm, chiefly at the base, lifting up the nucleus from the 
basement membrane. This picture is found still more pronounced 
in Case 7 in which tumour was equally solid ivithout glandular 
structure, and in Case 11 in which nearly all cells are changed into 
big spongy vacuolized cells reminding of the cells of a hyper- 
nephroma. These cells do not stain with mucicarmine, and there is 
— as mentioned above — ■ no glandular arrangement of the cells. 

Thus, there exists, a gradual transition from the undifferentiated 
solid adenoma, in part into an acinous mucous type and, in part, 
into a solid type with bright vacuolized cells simulating a hyper- 
nephroma. Like the cylindromatous types, these varying pictures, 
no doubt, must be interpreted as special differentiation stages of 

28 — W196. Acta chir. Scanddnav. Yol.XG. 
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the same type, viz.: the solid, poorly differentiated bronchial 
adenoma with, small dark cells. 

As already mentioned, bronchial adenomas have repeatedly 
been compared and even identified rrith mixed tumours of the 
salivary gland type. It is not, however, quite certain that this \dew 
must be accepted unconditionally. 

It is true that there may be a strong resemblance between the 
histological picture met with in some bronchial adenomas and 
those of the mixed tumours of the salivary gland, as may be seen 
from the Case 4 and especially from Case 9 in which there was a 
tending towards reticular arrangement of the epithelial cells, to 
cylindromatous pattern and squamous metaplasia as Imown from 
the mixed tumours of the salivary glands. 

But in the bronchial new growths, a series of features which 
characterize the mixed tumours will be completely lacking. There 
will, thus, be no mucoid-myxomalike tissue, no chondroid areas 
developing from a tissue reminiscent of embryonal mesenchyma. 
As said above, reports have been given of bronchial adenomas in 
which cartilage had developed, but as repeatedly emphasized, 
it is not a question of chondroid transformation of cells derived 
from the tumour cells proper as is the case in the tumours of the 
salivary glands. It is a real, fully developed hyaline cartilage 
arranged in well defined nests in the connective tissue stroma. 


The picture, thus, is quite different from that of the mixed tumours 
of the salivary glands. The same holds true of the bone formation 
which may take place sometimes e.g. in onr Case 3 and Case 12, 
but only as bone lamellae in the fibrons capsule encompassing the 
adenomas. Finally, lymphatic infiltrations axe missing in the 
bronchial adenomas, characteristic though of the mixed tumours. 
Also the transition into stellate cells characterizing tire mixed 
tumours, will not be found in bronchial adenomas. 

Hence, there will be no reason to draw so close an analog' 
between these two tumour types as previously done. Essential 
features of the salivary gland tumours are not encountered in the 
bronchial adenoma. The said lacldng of chondroid and mucoid 
components staining positively by muci-carmine renders it ques- 
tionable whether a similarity as to arrangement of the epitheUa 
cells may authorize a parallelizing of these two groups, and the 
more so as the epithelial arangement met ndth in bronchial ade- 
noma in most cases will differ essentially from that of the tumours 
of the salivary glands. 



BENIGN BKONCHIAL ADENOMAS. 


401 


An,otlier feature supporting tlie ^dew that the mixed salivary- 
tumours and the bronchial adenomas are two different tumour 
types is the proneness of the latter to differentiate into true adeno- 
mas with a mucous or a more watery secretion. 


Origin of Bronchial Adenomas. 

It, thus, seems reasonable to assign to the broncliial adenoma a 
separate place within the group of epithelial tumours. 

As already mentioned, a number of diverging theories have 
been advanced as to the derivation of those cells and tissues of 
which the bronchial adenoma is composed. It is now generally 
acknowledged that it arises from the glandular elements in the 
bronchial wall or from their secretary ductuli. Up till now this 
conception has been based on conclusions only — albeit rather 
probable conclusions — , but the cases here reported seem to dis- 
play features leading more directly to the same interpretation. 

In Case 11, a few remainders of intact terminal portions of 
mucous glands from the bronchial wall are found within the cap- 
sule, viz.: in the tumour tissue proper. These elements showing 
some secretion stasis with dilated acini are, thus, supporting the 
view that the tumour is arising from elements of these glands 
encorporated in the tumour tissue proper so as to cause easily a 
compromising of their ductuli. 

More remarkable still are the findings in Case 3 and 4. In Case 3 
remainders of bronchial glands with ample normal mucous secre- 
tion dilating the acini are like-udse found. At the ductus, however, 
the character of the epithelium is gradually changing into small 
cubical uniform cells, morphologically indiscernible from the solid 
strands of the tumour cells encompassing the gland (fig. 9). Kramer 
(1930) in describing a similar picture found, in addition, metaplasia 
into squamous epithelium. 

In Case 4 a similar picture is found presenting another new 
feature. As in Case 3 dilated but otherwise normal mucinous acini 
are seen. At the passing into the ductuli and beneath the intact 
flattened glandular cells there are one or more layers of small 
polygonal epithelial cells presenting the same appearance as do the 
cells of the tumour tissue (fig. 10, 11). In some places these cells 
are seen invading the area beneath the glandular cells of the ter- 
minal portions. 
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How to explain, this picture may perhaps he doubtful. The small 
uudiffereutiated cells located between the glandular cells and the 
basement membrane, no doubt, are identical with the tumour 
cells, their origin being, however, more obscure. It may hardly be 
a question of direct transformation of the glandular cells, more 
probably they have origin in the epithelium of the ductuli as sug- 
gested by Keamer. The picture displayed in Case 3 is favourising 
this view. It cannot, however, be excluded, that we must seek the 
origin of these cells in the basket cells of myo-epitheHal origia 
located between the true glandular cells and the basement mem- 
brane. The findings made in Case 4 seem to support this ex- 
planation although the differentiation potency of the tumour cells 
towards glandular cells is speaking against it. 

It is, thus, beyond doubt that these tumours have origin in the 
bronchial glands and, most likely, in the epitheliun of the ductuli. 

May Bronchial Adenoma Undergo Transformation 
into Carcinoma? 

It has already been stated that obvious invasive growth in all 
12 cases takes place in the stroma (fig. 21) and in the fibrous 
capsule surrounding the tumour tissue. In Case 2 there was even 
solid invasion of perineural lymphatics in the neighbourhood of 
tumour (fig. 5). Apart from this, the tumours were characterized 
by the lacking of signs of malignancy e.g. polymorphous and aty- 
pical cells and mitotic figures. Nevertheless, it is nearly as sure as 
fate that the histologist will — just because of the invasive gro^vtIl 
— make the diagnosis of a solid carcinoma or an adenocarcinoma 
when for the first time he is facing bronchial adenoma. The clinical 
course and the absence of metastases are, however, facts whicli 
will unmistakably evidence their clinical benignity. The invasive 
growth which is often exceedingly pronounced may perhaps be 
explained in the following way: The tumour cells are only able to 
keep alive as long as their contact and continuity "svith the mother 
tissue is intact. Isolated and displaced from their origin they must 
die. This accounts for the fact that there may be invasion of the 
neighbouring tissue but no real metastases. 

The basal cell carcinoma of the sldn is displaying similar findings 
explaining the markedly rare occurrence of metastases. 

Hence, the discussion concerning the benign or malignant 
nature of the bronchial adenoma, may very easily become a 
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mere combat of words. Id recapitulating we must say tliat they 
are tumours capable of strong invasive growth but displaying no 
mitotic figures and no atypical cells otherwise characteristic of 
carcinoma. Their clinical benignity viz. their remarkably slow’- rate 
of growth, their lack of metastases in spite of a certain tendency 
towards recurrence (Case 10) altogether are features w^hich do not 
alter the fact that from a liistological point of view they are dis- 
playing at least one malignant feature, viz.: the invasive growth. 

In some of the cases here described additional features were 
encountered which were suggestive of malignancy, in one case 
even justifying the diagnosis of a carcinoma arising from a bron- 
chial adenoma. 

Case 8 — a tyj)ical solid bronchial adenoma in a female, aged 16, 
show’'s a series of peculiar features. 

In sharp contradistinction to the rest of the cases, the cells 
are here strongly j)olyinorphous: oblong, globoid or cuboidal, the 
polymorphous appearance of the nuclei being still more marked, 
with at times unusually big nucleoli which will not be seen in 
ordinary bronchial adenoma. Mitotic figures are, how^ever, absent. 
The changes of the cells and nuclei combined -with the invasive 
growth that has broken through the capsule (fig. 17) and invasion 
into a lymph node — are all features suggestive of malignancy. 
Owing to the pneumonectomia performed, no information could 
be achieved concerning recurrence or subsequent metastases in 
this case. 

A remarkable fact is that in this case tumour cells were found 
in the sputum, a feature highly suggestive of malignancy. In typical 
bronchial adenomas the sputum contains no tumour cells. 

The tumour in Case 5 is still more suggestive of malignancy. 
In a man, aged 72, a big sessile tumour has developed in the 
bronchus (fig. 12), The tumour cells — although presenting the 
same type as that found in the common bronchial adenomas, are 
strongly varying in shape and size, their nuclei are polymorphous 
and there are numerous atypical mitotic figures (fig. 13), invasive 
growth, but no metastases. The polymorphous cells and the abun- 
dance of mitotic figures will place this case into a special class and 
justify the diagnosis of carcinoma. The macro- and microscopical 
pictures taken together, thus, are suggestive of a bronchial ade- 
noma which has undergone transformation into malignancy. 

Judging from this case together with those reported in. the lite- 
rature — especially the case described by KERNANin which tumour 
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cell emboli were found in tbe blood vessels, and tbe case recorded 
by Heck displaying tbe same features as our Case 5 and metastases 
in a lympbnode in addition — it may be taken for granted tkat 
bronchial adenomas actually may undergo transformation into 
carcinomas. The theory advanced by Labe as to their potential 
malignancy, thus, is justified. That this latent malignancy will 
only seldom manifest itself, is still another question, though of 
the greatest importance to the clinician. 

Attention must be called to the fact that all cases of bronchial 
adenomas identified as malignant are belonging to the group of 
solid, non-secretory adenomas viz.; the most poorly differentiated 
type, whereas reports have not been given of adenomatous tumours 
changing into carcinoma. 


Conclusion. 

The benign bronchial adenomas, as a rule, are small (1 — 4 cm.) 
encapsulated tumours located in the wall of a main bronchus and 
occasioning a more or less marked occlusion of its lumen. They are 
composed of small, uniform, epithelial cells of varying arrange- 
ment; alveolar, trabecular, adenomatous, angoid. At times there 
is differentiation towards mucus-secreting cells or big translucent 
vacuolized cells. Cylindromatous pattern, likewise, may occur. 
These strongly varying pictures are held to be different manifesta- 
tions of the same tumour. Transition from one picture into another 
has been encountered. 

Neither atypical cells nor mitotic figures will be found, but most 
frequently a marked invasive groAvth in the capsule that may ex- 
ceptionally be broken through. As a rule metastases are absent. 
The growth of the tumour is remarkably slow. 

The bronchial adenomas in rare cases may undergo mahgnaut 
transformation with polymorphous and atypical cells, numerous 
mitotic figures and metastases. 

These tumours have origin in cells of the mucous glands in the 
bronchial wall, either the ductuli epithelium or the basket cells 
of the glandular terminal portions. 


Summary. 

After re^dewing of the literature report is given of 12 cases ob- 
served by the author (7 men and 5 women). 
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In all essentials, tlie structure of tlie tumours is corresponding 
to that of previously reported cases. Differentiation iuto cartilage 
from tumour cells has n,ot been noticed, and there are uo fiudings 
favourising the view that these tumours should be aualogous to the 
mixed salivary tumours. 

No more would it be justifiable to distinguish betweeu two 
groups of bronchial adenomas. The tumour cells may display a 
varying degree and tendency of differentiation. Uudifferentiated 
as well as more differentiated types (occurring mostly in relatively 
old individuals) may be found. The differentiation may tend 
towards cylindromatous pattern or towards glandular epithelium, 
mucous or non-secreting, at times metaplasia into squamous 
epithelium will be seen, and, in fact, all these pictures may appear 
mixed up in one and the same tumour. 

In three cases pictures suggestive of direct change of bronchial 
glands into tumour tissue were met with. The tumour cells seem to 
have origin in the ductuli epithelium or maybe in the basket cells 
of the acini. 

Invasive growth was observed in all 12 cases. In one case there 
was solid invasion of perineural lymphatics, in another tumour 
cells had broken through the capsule. In one case tumour recurred 
3 years after removal of the primary tumour, and, finally, in one 
case there were well defined malignant cell pictures with polymor- 
phous cells and numerous, in part, atypical mitotic figures. The 
constant absence of metastatic deposits is proposed to be due to a 
poor vitality of isolated tumour cells, after the analogy of the basal 
cell carcinoma of the skin. 

Eecent experience, thus, has evidenced that these tumours 
although generally benign, may — • at any rate from a biological 
point of view — undergo malignant change. 

Zusammenfassimg. 

Nach einer tjbersicht der betreffenden Literatur teilt Verf. 
12 eigene Falle mit (7 bei Mannern, 5 bei Frauen). 

Die Struktur der Geschwiilste entspricht im grossen Ganzen 
derjenigen friiher mitgeteilter Falle. Keine Entwickelung von 
Knorpel in den Tumoren wurde beobachtet, und es liegen liber- 
haupt keine Anhaltspunkte vor, eine Analogie zwischen diesen 
Geschwiilsten und den Mischgeschwiilsten der Speicheldriise auf- 
rechtzuhalten. 
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Auch scliemt es unbereclitigt, die Bxoncliialadeixome in mekere 
Untergriippen zu teilen. Verscbiedene Stufen und Riclitungen der 
Differenzierungen sind vertreten, indem sowoM ganz undifferen- 
zierte als aucli mebr differenzierte Formen vorkommen (die letzte- 
ren besonders bei xelativ alteien. Individnen). 

Anssex den gewobnlicben nndiffexenzieiten Tumoien weiden 
Bildex voxgefunden, in welcben zylindxomatosex Aufbau, mukoses 
odex nicbt-mnkoses Diiisenepithel, odex Plattenepitbel voxherr- 
scben, odex sogax untex einandex gemiscbt in einer und dexselben 
Gescbwulst auftieten. 

In dxei Fallen finden sick Ziige, die auf einen dixekten tlbergang 
vom Bxoncbialdiiisengewebe ins Tnmoxge’webe deuten. Die Ge- 
scbwulstzellen scbeinen von dem DuctuHepitbel odex vielleicht 
von den Koxbzellen dex Azini auszugeben. 

In samtHcben 12 Fallen wnxde invasives Wacbstum naclige- 
wiesen. In einem Fall land sick massive Invadiexung eines pexi- 
neuxalen Lympkxaumes, in einem andexen Duxckbiuck dex Kapsel. 
In einem Fall traf Eezidiv 3 Jakxe nack dex Entfeinung dex pii- 
maxen Gesckwulst ein, und sckliesslick bot ein Fall eindeutig 
maligne Zellexsckeinnngen mit Folymoxpkie und zaklieickeu, teil- 
weise atypiscken Llitosen dar. 

’ Ketastasen vuiden nickt nackgewiesen, was moglickexweise 
daduick zu exklaxen ist, dass Tumoxzellen, wenn sie isoliexfc auf- 
txeten, wenigex lebensfakig sind, ein Befund, dex mit den Basal- 
zellenkaxzinomen dex Haut analogisiext wexden kann. 

Es ist somit festgestellt woiden, dass diese Gesckwiilste — wenn 
auck voxwiegend als gutaxtig aufzufassen, ausnakmsweise — 
jedenfalls im biologiscken Sinne des Woxtes — makgn wexden 
konnen. 

Resume. 

Apres un apei 5 u de la' littexatuxe douze cas peisonnels (7 koni- 
mes et 5 femmes) sont xappoxtes. 

La constitution des tumeurs coxrespond poux Tessentiel a celle 
obsexvee dans des cas pxecedemment xappoxtes. 

Les cellules tumoiales n^’ont pas subi la diffexenciation caxtila- 
gineuse, et Texamen micxoscopique nk en somme xien xeleve qw 
pexmette de concevoix ces neoplasmes comme etant analogues axis 
tumeuxs mixtes des glandes salivaiies. 

On Aa xien txouve non plus justifiant une subdivision en sous- 
gioupes des adenomes bxonckiques. La diffexenciation du tissu 
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•tumoral est variable. II s'observe des formes indiffefericiees et des 
plus differeuciees (qui-semblent apparaitre chez les malades relati- 
vement avauces en age). La differeuciation peut etre a type 
cylindromateux, ou elle peut affecter le type de Tepitbelium 
glandulaire, muqueux ou non, ou de Lepitbelium pavimenteux. 
Parfois ces diverses formes coexistent dans une meme tumeur. 

Trois cas offrent des aspects interpretes comme passage direct 
de glandes broncbiques a tumeur. Les cellules tumorales semblent 
deriver de Tepitbelium ductuli ou peut- etre de cellules en panier 
dans les acini. 

Tons les douze cas presentaient I’aspect d'un accroissement 
envabissant. Dans un cas ' un envabissement massif des fentes 
lympbatiques perineurales a ete observe, et dans un autre il .y 
avait infiltration de la capsule. Un cas a recidive trois ans apres 
Pablation, et un cas enfin a offert des aspects nettement malins 
avec polymorpbisme et nombre de mitoses en partie atypiques. 

Des metastases n’ont pas ete observees, ce qui s^’explique en 
admettant que les cellules neoplasiques isolees ne peuvent sub- 
sister, comme il en est le cas pour certains Epitheliomas baso- 
cellulaires de la peau. 

Bien que ces tumeurs soient d’babitude benignes, il faut con- 
stater que, biologiquement au moins, elles peuvent prendre -une 
evolution maligne. 
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From the Orthopedic Clinic (Vanforeanstalten) of Karoiinska 
Institutet, Stockholm. (Prof. S. Friberg). ' 


DiTisioii of tlie Foiii'fcli Lumbar Nerve Boot in 
Treatment of Arthritis Deformans of the Hip. 

By 

AKDERS KAHLEN. 


Division of the fourth lumbar nerve root as a treatment for 
arthritis deformans of the hip was first put into practice by von 
Reis, Sahlgeen, and Sjoquist, who described their experiences 
for the first time before a meeting of the Swedish Society of 
Neurologists at the St. Erik’s Hospital, Stockholm, in 1943. As 
the result of an investigation on the distribution of muscular 
hyperalgesia in connection with this type of hip affection, voN 
Reis had come to the conclusion that the muscular pain must 
be regarded as a reflex pain (“referred pain”) which is transmitted 
mainly by way of the fourth lumbar segment. The ontogenetic 
and phylogenetic studies of Bolk, as a result of which this 
author had concluded that there is a strict correlation between 
the natural tendencies and the distribution of bones, muscles, 
and nerves, were considered by von Reis to provide further evi- 
dence in support of his theory. The sclerozone of the fourth lumbar 
myomere is said to be situated within areas of the skeleton em- 
bracing in the main parts of the acetabulum, and Bolk also point- 
ed out that, as far as their proximal aspect is concerned, the head 
and neck of the femur have the sixteenth sclerozone, or in other 
words the fourth lumbar segment, to thank for their origin. 
Working on these assumptions, von Reis submitted four patients 
to operation; in three instances the division of the fourth 
lumbar root was done outside the dura mater, both the motor 
and the sensory branches thus being included, and in the fourth 
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case only tlie sensory root was crushed, the intervention in this 
case being intradural. All these patients were exhibited at the 
Meeting. Three of them had lost their pains while in the fourth 
the condition was as before. The observation time in every in- 
stance was extremely short, however, as may be seen from the 
following quotation taken from the article by von Reis, Sahl- 
GREN, and SjoQUIST: “While it is admitted that to draw definite 
conclusions from these operations is a little premature, seeing 
that the patients are still suffering from the after-effects of the 
actual operation, we should nevertheless like to place on record 
that, in our opinion, division of the fourth lumbar nerve root to 
relieve painful hips arising from arthrosis deformans and not 
yielding to conservative treatment can for the present be defi- 
nitely regarded as an adequate operative method having every 
prospect of bringing alleviation, and even at best of eliminating 
entirely these obstinate pains.” 

The results certainly seemed encouraging, in consideration of 
the difficulties, from the therapeutic point of view, which have 
always been, and must continue to be encountered in this -type 
of case. Olivecrona, in an article in Nordisk Medicin, made 
the following statement regarding the use of chordotomy in 
arthrosis deformans of the lower extremities: “As regards the hip 
joint, freedom from pain can be achieved, as has been demonstra- 
ted by VON Reis, Sahlgren, and Sjoquist, through division of 
the fourth lumbar nerve root, this root being apparently the only 
one having any part in the innervation of the hip.” Norlen, who 
performed the operation on one of von Reis’s cases, also consi- 
dered the method to be well-founded, and the results he had 
obtained with it were in his opinion such as to warrant a con- 
tinuation of its use. In 1944, he published a report on the results 
in 5 cases, one of these being that mentioned by voN Reis. Three 
of them were typical cases of arthritis deformans of the hip, 
in one instance necrosis of the femoral head was present in con- 
junction with the arthritis deformans, and in the fifth the patient 
was only suffering from pains in the region corresponding to the 
fourth lumbar segment. In every case the initial result had been 
extremely favourable as far as the pains were concerned. No refe- 
rence was made to the length of the postoperative observation 
time nor to the patient’s subsequent ability to work. 

Unfortunately, subsequent results did not come up to the 
standard of those originally obtained. This fact was admitted by 
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VON Reis, in a later article published in Nordisk Medicin in 1944 
in which he reported the results achieved in eleven operations. 
Of these, five were either nauch improved or free from pain at 
the time the article was in press, while in 6 cases there had been 
no appreciable improvement. The observation times in both 
these groups also were short, from one to six months. In one 
instance, owing to an error, the fifth root was divided instead 
of the fourth, and in this patient the muscular tenderness on 
pressure remained as before, and the pains were not alleviated. 
The power of dorsal flexion in the feet was noticeably weakened, 
however, von Reis summarized his impressions of the method 
as follows: “Division of the fourth lumbar nerve root is not 
always an adequate measure for alleviating or eliminating the 
pains occurring in arthrosis deformans of the hip. 

To ensure a satisfactory end-result, therefore, it seems that 
one or possibly even two more roots should be divided. Inves- 
tigations now in progress may provide more information on 
this point. Only the sensory root should be touched, since it has 
been found in isolated cases that division of both the motor and 
the sensory roots caused crippling paresis. 

As it is not yet possible to lay down definite rules as to the 
best technique for achieving a result perfect from the neurologic 
standpoint, division of the fourth lumbar nerve root should not 
be used indiscriminately as a treatment for painful hips arising 
from arthrosis deformans”. 

In 1944, finally, Waheen described the results he had obtained 
with the 5 patients upon whom he had used the method. In one 
of these the result had been excellent, and the effect was still 
good after an observation time of five months; in one there was 
a definite improvement, while in the other 3, after an initial 
improvement, there was a relapse to the original condition. 

In view of the good results reported at the meeting of the hTeuro- 
logical Society the method was taken up by the Stockholm Ortho- 
pedic Clinic. A total of sixteen patients have been submitted to 
the operation. Fifteen of them were suffering from arthritisdefor- 
mans and the sixteenth had a chronic, degenerative arthritis of 
unlinown origin. The latter case is not included in the investiga- 
tion reported in this paper. In 8 patients monolateral division 
of the fourth lumbar root was done, in 3 monolateral division of 
the fifth root, and in 1 monolateral division of the third root. 
In 2 of the patients the technique adopted was bilateral division 
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of the third and fifth lumbar roots, respectively, and in 1 case 
the fourth lumbar root on one side and the fifth on the other 
were cut. In every instance the procedure was extradm’al, both 
the motor and the sensory roots thus being divided. The reason 
why radicotomy of the fifth root was done in no less than 6 cases 
was that, as the initial result was extremely satisfactory in the 
2 patients upon whom this was done in error, it was thought that 
the measure was worth trying in the case of a few more patients. 

As far as the pains were concerned, the initial results were good 
in every instance, the previously-suffered discomfort being either 
relieved or totally cured. In six cases it was possible to confirm 
the results by means of pre- and postoperative, intraarticular 
injections of hypertonic saline solution (6 per cent) mixed with 
35 per cent jierabrodil. The perabrodil was added to the salt 
solution in order that it could be proved roentgenographically 
that the saline had actually passed into the joint. Of these 6 cases 
2 belong to the grouji in which the fourth lumbar root had been 
divided, and 4 to that in which the fifth root was cut. Complete 
analgesia was obtained in connection with the postoperative in- 
jection in 2 of the patients in whom the fifth root was divided 
and in 1 subjected to radicotomy of the fourth root. All of these 
patients had experienced an increase in the intensity of the pain 
in connection with the preoperative injection of the hypertonic 
saline solution. 

For the follow-up investigation, the vertebrae were counted 
from the occiput in every instance, in order that the level at 
which the operation had been done could be established with 
certainty. The wisdom of this measure was apparent when it 
was found that in one patient there was lumbarization of the 
first sacral vertebra. 

The length of the postoperative observation period varied from 
3.5 to 10.5 months. In 10 cases it was over 6 months. Only in 1 
instance was it as short as 3.5 months. The last-mentioned patient 
had such intense pain in the hip as early as two months after the 
operation that an arthrodesis had to be performed, this being 
done 3.5 months after the first intervention. It is not yet possible 
to judge the result of this last operation, as the patient is still 
undergoing treatment. This case belongs to the group in which 
the fourth lumbar root was divided. 

Nine of the cases were women whose ages ranged between 51 
and 70 years, the average age being 59 years. Six were men be- 
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tween the ages of 46 and 77 years. The average age in this group 
was eoVs years. They were all suffering from serious forms of 
arthritis deformans of the hip joint, some of them having had no 
benefit from long-continued conservative treatment and others 
being in such a condition that this form of treatment had been 
considered to be useless. 

When the results were to be estimated it was necessary to con- 
sider not only whether there was any imj^vement in the sponta- 
neous pain in the hip, but also whether the operation had had 
any effect on the pains caused by movement, the pain from 
weight-bearing, and the walking ability. Possible complications 
in the back, or troublesome symptoms of nerve injury also had 
to be investigated. To judge the effect on the basis of the post- 
operative ability was not likely to yield information of any value, 
since most of the patients were of an age at which strenuous 
bodily activity was no longer possible. 

The third lumbar root was divided in 3 instances, the operation 
being unilateral in 1 case and bilateral in 1. At the re-examination 
it was found that in both cases the operation had favourably 
affected the spontaneous pain in the hip but both patients still 
suffered from pain on progression. One of them, a 60 year old 
woman, experienced great pain when walking, and when re- 
examined ten months after the operation she could only walk 
with the aid of two sticks. When at home she got about supporting 
herself on a chair, a tea-trolley, or some other similar piece of fur- 
niture. At her last visit to the hospital she was provided with a 
bath-chair to aid her in getting about at home. There were no 
back pains in this case. The other patient, on the other hand, 
a man of 68, reported that he suffered from his back when bending 
his body or making other similar movements. The preoperative 
roentgen examination of the lumbar vertebrae in this case had 
shown an advanced spondylitis deformans. 

Radicotomy was performed on the fourth lumbar root in 9 
instances. In every instance the initial result had been reported 
to be favourable but the good effects were only lasting in 3 of 
the patients; in 2 of the others the condition deteriorated to a 
state worse than it had been originally, and as regards the remain- 
ing patients the initial improvement was only temporary and the 
condition is now the same as it was before the operation. The 
3 patients in whom the improvement has been lasting are non 
completely free from the spontaneous pain, and to a certain 
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extent also from the pains caused by movement. Iii one instance 
there are rather severe back pains. As regards the 2 patients in 
whom the condition had deteriorated, one of tiiem, a "warehouse 
assistent aged 53, was considerably improved, one month after 
the operation. He himself described this improvement by saying 
that “there was no comparison between this condition and the 
condition he was in before the operation”. After a time, however, 
his hip began to deteriorate again, and a little over two months 
after the operation he was suffering from a nagging pain night 
and day; he could only manage to sleep for a coujile of hours 
each night and could only walk a few steps at a time. He was 
operated upon again 3.5 months after the radicotomy, a jiartial 
intra- + juxta-articular arthrodesis being performed. The other 
case in which there was a deterioration Avas that of a retired sea- 
man, a man of 77 rvlio stated at the re-examination 9.5 months 
after the operation that the condition of his hip seemed to be the 
same as it had been prior to the operation but that his condition 
in general was worse because he was nOAv suffering from severe 
back pains, these being severer than the pains in his hip. The 
roentgen examination carried out before the operation had shown 
that a maximum degree of spondylitis deformans Avas present in 
the region of the lumbar A'^ertebrae, a condition Avhich had uj) to 
that time caused him no discomfort AA’hatsoevcr. As regards 
the remaining 4 cases, the sjiontaneous pain in the hiji had been 
favourably affected in every instance. In one case, eight months 
after the intervention, there Avas considerable pain in he hij) on 
Aveight-bearing, and in another pains in the joint AA^ere experienced 
after the patient had been AA'alking a couple of hundred metres. 
Details on the pains arising in connection AAuth movement are 
lacking Avith regard to the other 2 patients. One of these, a Avood- 
cutter aged 53, had done his ordinary Avork during the Avinter 
months, but he reported that after the operation it Avas more 
difficult to Avork, not only because his back Avas stiffer but also 
because, oAving to the Aveakness of his leg, it Avas troublesome to 
Avalk in deep snow. The pre-operative roentgen examination had 
shoAvn a moderate degree of spondylitis deformans. Another of 
the last-mentioned 4 patients also reported at the folloAA'^-up 
investigation, 10.5 months after the operation", "that 'he Avas 
suffering from severe back pains; in this ’case the roentgenogram 
taken before the operation had iwealed the presence of a mild 
degree of spondylitis deformans in the lumbar region. 

29 — Vhll^G. Acta chir, Scandmav. Vol. ZG. 



416 


ANDERS KARLEN. 


As lias already been mentioned, the radicotomy ^Yas performed 
on the fifth lumbar root in 6 cases. On the whole, better results 
were obtained with these patients than with those treated by 
radicotomy of the fourth root. The initial result of the operation 
was always good, and the spontaneous pain disappeared com- 
pletely. In this respect, the improvement was lasting in 5 instances, 
but in the case in which the operation was bilateral, there was a 
deterioration on one side a few months after the intervention, 
the condition here becoming worse than it had been prior to 
operation. An arthroplasty, interposing a fascia lata, has now 
been done on this side, but the operation is too recent for the result 
to be judged. One patient had no pains on exertion when re-exa- 
mined five months postoperatively, 4 patients experienced pain 
on walking (1 after about 400 metres, 1 after a few minutes’ 
walking, 1 after l^/a kilometres, and 1 after exertion). Four of 
the patients reported back pains at the . re-examination, and 
2 stated that the power in their leg was worse than it had been 
before the operation. In no case was there any mention of symp- 
toms of paresis in the dorsal extensors of the foot; nor was any 
sign of this found at the clinical examination. 

In order to form a better idea of the success achieved with these 
radicotomies the results have been tabulated (table 1), considera- 
tion having only been taken, however, to the effect of the operation 
on the pains in the hip. The results were judged according to the 
following principles. 

A good result = Elimination of both spontaneous pain and the 
pain arising on movement. 

A satisfactory result = Elimination of the spontaneous pain and 

Table 1. 


AesuZfs luHh respect to spontaneous pain and pain on movement in 
Mp, in arthritis deformans of the hip joint treated hy radicotomy 
on the third, fourth, and fifth hmbar roots. 


Result 

) 

Radicotomy on | 

3rd lumbar 
root 

4th lumbar 
root 

5th lumbar 
root 

Good 




Satisfactory 

— 

3 

^ 1 

Poor 

3 

3 


Bad 

— 

3 

1 
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partial elimination of the pain on movement. (Patienr cap- 
able of walking at least 500 metres without pain.) 

A poor result == Elimination of the spontaneous pain but no 
effect on the pain experienced on movement. 

A bad result = An unchanged or worse condition. 

Further investigation is necessary before it can be decided 
which tj^pe of cases should be submitted to the operation, a state- 
ment which has also been made by one of the originators of the 
method (von Reis). It would seem, however, as if the radicotomy 
should be extended to include more than one nerve root. Only 
the sensory root should be cut or crushed in any case, and because 
of this the intervention must be of a more extensive nature, in 
part because it must be intradural, and in part because a larger 
exposure must be made. Under these conditions, postoperative 
back pains must be expected in a fairly large number of cases. 
Despite the fact that, when the oiieration has been performed at 
the Orthopedic Clinic at Stockholm, care has been taken to make 
the lesion in the adjoining arches as small as possible, and the 
spinous process has not been touched, there have been a large 
number of cases of back pains following the operation, viz. 8 
out of 15 patients operated upon. A possible explanation might 
be the high average age of these patients and the comparative 
frequency of spondylitis deformans. In its present form the method 
is of limited value. Those most likely to benefit from it, if it can 
be improved, rvill in all probability be patients of a high age with 
advanced bilateral lesions, or those with severe lesions on the 
one side, upon whom it is not possible to undertake a hijr opera- 
tion. 


Summary. 

The author describes the results achieved by means of radi- 
cotomy of the tliird, fourth, or fifth lumbar roots in 15 cases of 
arthritis deformans of the hip joint. In three cases the inter- 
vention was bilateral and in the others monolateral. The results 
were as follows: Good in one case, satisfactory in seven, poor 
in six, and bad in four. 

In its present form, the method is of doubtful value, and 
further work on its perfection is necessary. 
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Zusjimmenfassimg. 

Verf. teilt die Etgebnisse bei 15 Fallen von Arthritis deformrns 
coxae mit, die mittels Radikotomie an der III., IV. oder V. 
lumbalen Wuxzel behaudelt waren. Bei 3 Fallen wurde doppel- 
seitige Radikotomie vot-genomnien, bei den ubrigen enseitige. 
Die erzielteii Resultate waren folgende; In einem Fade gut, in 
7 Fallen befriedigend, in 6 Fallen weniger befriedigend and in 
4 Fallen scMecbt. 

Die Metbode ist in ibrer jetzigen Form von sebr bescbranktem 
Wert und muss Aveiter ausgearbeitet AA^erden. 


Resume. 

L’autenr decrit les resbltats de 15 cas de Tartbrite deformante 
de la bancbe, tiaites par radicotomie a la III, IV, on V rticine 
lombairo. En 3 cas radicotomie bilaterale a 6te perform6e. dans 
les autres unilaterale. Les resultats obtenus out ete les subants: 
en 1 cas, bon, en 7 cas, satislaisant, en 6 cas, moins satisfaisant 
et en 4 cas, mauAmis. 

La metbode a, dans sa forme presente, une valeux tres liinitee, 
et doit etre * encore perfectionnee. 
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On the Protliroinhin Index in Acute Affections 

of tlie Piincreas. 

By 

STIG BOHGSTROM. 


If the prothrombin index in the blood is followed on a clinical 
material with the Quick-Lehmann micro-method (1911) abrupt, 
decreases will be found from time to time, which in all probability 
cannot be due to a change in the vitamin K content of the bod)'- 
or to its ability to form prothrombin. Strombeck (1941) was the 
first to observe a decrease of the prothrombin index simultaneous 
with an increased diastase value. He writes: “Eine isolierte Beo- 
baehtung einer leichten Protrombinsenkung auf 60 bzw. 63 % 
bei akuter Panlcreatitis 2 bzw. 4 Tage nach Krankheitsbeginn sei 
ferner verzeichnet. Es bestand kein Ikterus, die Diastasezahl war 
nach 1 Tage 8 912. 9 Tage nach Krankheitsbeginn war der Pro- 
trombinindex 100.” A similar observation has been made in a 
patient operated according to Billroth 2 for chronic, callous ven- 
tricular wound. On the 6th day after the operation the prothrom- 
bin index fell from the earlier, normal value to 51 and remained 
there for 24 hours, to rise again on the 8th day after operation to 
96. At the same time the diastase value in the urine rose to 2 048 
(from 32), to fall again to the normal value 256 on the 8th day after 
operation. The operation had been performed with lumbar ana- 
esthesia, which does not as a rule give any postoperative decrease 
of the prothrombin index (Borgstbow 1943). In 18 patients who 
have come to the Surgical Clinic with acute biliary attacks and 
increased diastase value in the urine, the prothrombin index has 
most often been found to be decreased. The mean value of the 
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prothrombin index was 77 ± 2.3. If this value is compared vitli 
the mean prothrombin index, determined before operation in 
101 patients, 89 ± 1.8 (Borgsxrom 1943), a statistically signifi- 
cant lower index in the biliary attacks is found (12 ± 2.9; u = 4.1). 
It is difficult to assume any sudden change in the patient’s vita- 
min K or his ability to form prothrombin, and the reason for tlie 
decrease will have to be sought elsewhere. 

Kbaul (1941) is of the opinion that the reason why the men- 
strual blood does not clot is a lack of fibrinogen. Tliis lack of 
fibrinogen is in its turn caused by a trypsin-lilce enzyme present 
in the endometrium, which breaks up the fibrinogen in the men- 
strual blood. The question arises whether a similar mechanism 
might not be acting in the blood- vascular system in cases of in- 
creased diastase. The diastasuria in cases of gallstone is caused 
by diastase from tbe pancreas passing out into the blood when 
the gallstone preven+s the pancreatic juice from emptying into 
the duodenum. As diastase passes from the pancreatic cells into 
the blood, it seems highly probable that under similar circum- 
stances the protein-converting enzymes pass the same way. The 
shock effect, observed in severe cases of acute pancreatitis, is 
also considered due to an outflow of enzymes, in the first place 
trypsin, into the blood. The first question is thus how the pro- 
thrombin index is influenced when the amotmt of trypsin in the 
blood increases. This question can also be put as follows: Does an 
increase of the amount of trypsin in the blood lower the protlnom- 
bin index? 


The Prothrouibiu Index after Injection of Trypsin 
into the Blood-VascnJar System. 

In order to investigate the influence on the prothrombin inde.K 
of trypsin, injected into the blood-vascular system, 5 female 
rabbits were chosen for the experiments. Each of them weighed 
about 1. 5 kg. A blood sample was taken from each animal by means 
of heart puncture, as for sedimentation reaction; four parts blood 
were thus diluted wdth one part natrium citrate solution. The 
prothrombin was determined according to Quick-Lehmaxx 
(1941) at least 3 times for each sample. The clotting time for the 
different animals differed by some seconds at most. The mean 
value thus obtained for each animal was taken as norm, and a 
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protlirombin index corresponding to tliis coagulation time was 
put at 100. 

After tHs tlie following solutions were injected into the ear 
veins of the animals; 

Animal no. 1 10 ml 0.9 % NaC'l-solution 

)) » 2 0.10 g trypsin (“Merck^^) dissolved in 10 ml 0. 9 % 

NaCl -solution 

,) » 3 0.25 g trypsin (“Merck”) dissolved in 10 ml 0.9 % 

NaCl-solution 

'> » 4 0.5 g trypsin (“Merck”) dissolved in 10 ml 0.9 % 

NaCl-solution 

» » 5 1.0 g trypsin (“Merck”) dissolved in 10 ml 0.9 % 

NaCl-solution. 

Animal no. 1 acted as a control. Blood samples, collected in the 
way mentioned above, were then taken from each animal 1, 
2 and 3 hours after the injection. The protlirombin was deter- 
mined and the index calculated. The figures obtained are seen 
from fig. 1. All the animals survived and seemed to be quite all 
right after the experiment. 

The curves in fig. 1 show that the injection of physiological 
salt solution and the collection of blood samples at all events do 
not lower the prothrombin index. The slightly increased prothrom- 
bin index of animal no. 1 should be within the limits of error. Nor 
does it seem as if a small dose of trypsin (animal no. 2) bad any 
influence on the prothrombin value. If, on the other hand, the 
amount of trypsin injected into the blood- vascular system is in- 
creased, the decrease of the prothrombin index becomes more and 
more pronounced. At the highest dose, 1.0 g, it has after 2 hours 
sunk to less than 1. It has thus been shown that an increase of the 
trypsin content of the blood may loiver the prothrombin index. 

In order to investigate whether the reticulo-endothelial system 
has any influence on the ability of the trypsin to lower the pro- 
thrombin index, the preceding experiment was repeated. Three 
other female rabbits, weighing about 1.5 kg, were chosen. All of 
them were first treated wuth trypan blue to block the reticulo- 
endothelial system, if possible. They were thus given intravenous 
injections of 4 ml trypan blue, diluted to 0.5/1 000, 5, 3 and 1 
days, and also 4 hours, before the experiment. The experiment 
was then performed in the same way as the one mentioned 
earlier. Thus, animal no. 1 only got an intravenous injection of 
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10 ml 0.9 % NaCl-solution, wMle animals no. 2 and 3 got respec- 
tively 0.25 g and 0.5 g trypsin, dissolved in 10 ml pliysiological 
salt solution. The results of the prothrombin determinations are 
seen from fig. 2. A very slight tinge of blue was perceptible in the 
serum from all the animals, which led to the conclusion that the 
reticulo-endothelial system was blocked at least to a certain 
degree. 



30 60 120 180 2A0 

TIME IN MINUTES ATTER THE INFECTION OF TRYPSIN. 

Kg. 1. 


If the corresponding curves from figs. 1 and 2 are compared, 
relatively good agreement is found. The initial treatment of tlie 
animals vdth trypan blue does not seem to have materially in- 
fluenced the ability of the trypsin to lower the prothrombin index. 

When trypsin is injected into the blood- vascular system a cer- 
tain digestion of the blood proteins should be expected and, if 
this digestion proceeds sufficiently, an increase of the non-protcin 
nitrogen. From a rabbit, weighing 1.5 kg, which had been injected 
with 0.75 g trypsin diluted in 10 ml physiological salt solution, 
1 ml heart blood was taken at the same time as the sample for 
the prothrombin determination, in order to determine the non- 
protein nitrogen (according to Ohlssox, 1937). The tiypsin has 
been manufactured by "jMercks"’'’ this time, too, although from a 
new consignment. The effect was stronger than in the first experi- 
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nient, and the lU'othrombin index sanlc to less than 1 as eaily 
as 30 minutes after the injection of trypsin. It still remained on 
this low level when tested after 1, 2 and 3 hours. The non-protein 
nitrogen, which according to double determinations before the 
injection of trypsin was 27 mg %, rose after 30 minutes to 31 mg % 
and was, when tested after 1, 2 and 3 hours, 28, 29 and 28 mg % 
respectively. 



Fig. 2. 

In spite of the slight increase of the non-protein nitrogen value 
from 27 mg % to 31 mg % half an hour after the injection of 
trypsin, the non-protein nitrogen can be considered to have re- 
mained practical^ unchanged. The only conclusion to be drawn 
from this is that if the blood proteins are broken up, no lower 
products remain in the blood-vascular system. 


The Fibrinogen Index after Injection of Trypsin 
into tlie Blood-Ya.scnlar System. 

Y'hen it has been established that trypsin in the blood-vascular 
system lowers the protlirombin index, the question remains; 
YTiere in the coagulation process does trypsin intervene? Fig. 3 
represents the most generally accepted coagulatory course. 
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Thrombokinase + Protbrombin + Calcium ions 

i 

Tbrombin + Fibrinogen 
i 

Fibrin 

Fig. 3. 


When determining tbe protbrombin time tbromboldnase and cal- 
cium ions are added to citrate blood or citrate plasma. Tbe clot- 
ting time will then vary with tbe amount of protbrombin, always 
assuming that tbe amount of fibrinogen remains constant. This 
assumption is always made and will, moreover, generally prove 
true. But does tbis assumption also bold good when tbe amount 
of trypsin in tbe blood-vascular system bas increased? Tbe follow- 
ing metbod bas been used to investigate tbe amount of fibrinogen 
in tbe blood. It is based on tbe same principles and carried out in 
tbe same way as tbe protbrombin determination according to 
Quick-Lehmann. In tbis case, however, a tbrombin solution only 
is added to citrate blood, and tbe clotting time is then measured. 
Tbis time mil then depend solely on tbe amount of fibrinogen in 
tbe sample (see fig. 3). 

Method: A tbrombin solution is obtained by dissolving tbrom- 
bin (“Leo’") in pby^siological salt solution. By means of tests on 
normal blood tbe dilution of tbe tbrombin solution is regulated 
so that tbe clotting time of tbe blood in tbe procedure mentioned 
below is between 20 and 25 seconds. Tbis tbrombin solution does 
not keep for more than one or two bones. A blood sample is taken 
as in tbe protbrombin determination metbod according to Quick- 
Lehmaetn, either as for a sedimentation rate, or by puncture of 
tbe fingertip, in tbe latter case -with a 0.1 ml pipette, in wliicb 
3.8 % natrium citrate solution bas first been drawn up by suction 
to 1/5 of tbe volume of tbe pipette. 0.1 ml citrate blood is then 
transferred to a centrifuge tube and put in a water batb at 37° C. 
0. 1 ml of tbe tbrombin solution is added, and tbe centrifuge tube 
gently agitated in tbe water bath. The time from tbe introduction 
of tbe tbrombin solution into the blood sample to tbe clotting of 
tbe latter is read off on a stop wateb. 

m ^ a-100 

Tbe fibrinogen index is then obtained — — i — . 

^ b 

a = tbe clotting time for normal blood 

b = » » » 0 the test sample. 
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The fibrinogen index has, wlien determined in a number of 
healthy persons, been found to lie between 90 and UO. 

If citrate blood is diluted with physiological salt solution and 
the fibrinogen index calculated, the curve seen in fig. 4 is obtained. 



Fig. 4, 


With the method given above simultaneous determinations of 
the fibrinogen and the prothrombin index have been made in 
rabbits, which had been given intravenous injections of trypsin. 
The course of the experiment was the same as in the ones men- 
tioned earlier. The results were uniform, and only one experiment 
is given here by way of example. It comprised 3 animals, one con- 
trol animal and two, which were given intravenous injections of 
0.75 and 1.0 g trypsin respectively in physiological salt solu- 
tion. The values obtained are seen in table 1. After 30 minutes both 
prothrombin index and fibrinogen index were found to have 
sunk to less than 1. An increased amount of try'psin in the hlood- 
vascular system thus loivers the amount of fibrinogen in the blood. 


Table 1. 


Rabbit nr 

Protbrom- 
bin index 
(P ind) 

Fibrinogen 
index 
(F ind) 

Trypsin 
in g 
intra- 
venously 

Time after injection 



60 

min 



P ind 

F ind 

I .... 

100 

100 

0 

105 

107 

m 

105 

II .... 

100 

100 

0.75 

<1 

<1 

<1 

<1 

iii .... 

100 

100 


<1 

<1 

<1 

<1 
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A decrease of the amount of fibrinogen as large as that found 
in the last-described experiment ought also to explain the lowered 
prothrombin indices that were observed. There is, ho^Yever, a 
possibility that trypsin may also influence the prothrombin. 
It should be possible to ascertain this by repeating the last experi- 
ment and adding fibrinogen to the samples. 

Fibrinogen was obtained by precipitation of citrate plasma. 
This was saturated to l/5th with ammonium sulphate. The preci- 
pitate was centrifuged, separated off, dissolved in physiological 
salt solution and again precipitated twice. A jelly-like, white- 
yellow product was obtained, which was used in a moist, fresh 
state. It lost its power of solubility when dried. About 100 mg of 
this moist product, dissolved in 1 ml physiological salt solution 
showed, at the determination of the prothrombin, a clotting time 
of = CO, the prothrombin index thus being less than 1. When 
determining the fibrinogen index the clotting took about tvnce as 
long as in the corresponding determination of normal blood. 

The following experiment was performed with the fibrinogen- 
rich product thus obtained. Three female rabbits were used. Two 
samples of 1 ml citrate blood were taken from each of them b)’ 
heart puncture. About 100 mg of the above described fibrinogen- 
rich product was dissolved in one of the samples from each ani- 
mal. The prothrombin and fibrinogen indices were then deter- 
mined for all the samples. After that, rabbit no. 1 was injected 
intravenously with 10 ml lohysiological salt solution, while the 
other two were injected with 0.5 and 0.7 g trypsin respectively, 
dissolved in physiological salt solution. 30 minutes after these 
injections two samples were again taken from each animal by 
heart puncture, and treated like those taken earlier. The results 
are outlined in table 2. It is seen from the control animal 
that the prothrombin index remained constant. Thus this index 
was not influenced by the added fibrinogen. Neither was there 
any marked change of the fibrinogen index in the control animal. 
On the other hand, those animals, which were given trypsin injec- 
tions showed a decrease of both the prothrombin and the fibn- 
nogen index. This latter index could, however, be normalized b} 
the addition of fibrinogen, while the prothrombin index remains 
practically unchanged. Thus, the conclusion to be drawn from thi.s 
experiment is that both the fibrinogen and the 'prothrombin conte^ft 
of the blood decrease when the amovnt of trypsin in the blood-vascn (ii 
system increases. 
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Tnl)le 2. 


Experiments on rabbits. 


\ 

1 

Before injection 

30 min after injection 

Animal Nr 

( 

Index i 

1 

1 Without 1 
1 fibrinogen i 

With 

1 fibrinogen j 

Without j 
fibrinogen j 

i With 
i fibrinogen 

I Injection of ‘ 

Prothrombin 

i 100 

] 

107 

1 

103 

100 

10 mlO.9 %' 

Fibrinogen 

1 100 

! 90 

i 91 

1 92 

NaCl 1 




02 

67 

II Injection of 

Prothrombin , 

1 100 

99 

: 0.5 g tryp- 

Fibrinogen 

, 100 ! 

98 j 

03 

111 

) sin in 10 ml 

1 0.9 % NaCl 


: i 

98 ^ 

50 


1 III Injection of 

Prothrombin 

I 100 

5-1 

97 

I O.I g tryp- ' 

Fibrinogen 

100 

101 1 

38 ! 

sin in 10 ml . 



1 



! 0.9 % NaCl ‘ 


1 

1 

j 



If a patient watli biliaiy attacks presents both increased clia- 
stasuria and lowered protlirombin index, tliis latter decrease niay 
thus be exjdained by an increase of tbe trypsin content in tbe 
blood, with tbe ensuing destruction of both prothrombin and fi- 
brinogen. If tliis is true the fibrinogen values in the blood should 
be higher when the jiatient has recovered than during tlie acute 
attack. The follovdug experiments show that such may be the 
case, too. 

In 3 patients with typical, acute biliary attacks, a diastasuria . 
of >2 018 and a prothrombin index of 72 — 83, the amount of 
fibrinogen in the blood was determined (precipitation of the fibri- 
nogen to fibrin and wet ashing) both immediately on admittance 
to hospital and a week or so later, when the diastase values and 
the prothrombin index had returned to normal. None of the pa- 
tients had been operated upon in the meantime. The fibrinogen 
values obtained were respectively 11, 22 and 32 % lower during 
the acute attack than later, when the attack had subsided. These 
experimental results agree with the assumption that one or more • 
of the components in the clotting process of the blood are sub- 
jected to some influence during the biliary attacks. It is known 
for certain that both diastase and lipase pass out into tlie blood- 
vascular system in greater quantity during the attack. The values 
here obtained well bear out the assumption that trypsin, too, 
flows out. With the support of animal experiments it can thus with 
very great probability be maintained that the rapid decrease of pro- 
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thrombin, observed together with increased diastasuria in acute pan- 
creatic affections, is due to trypsin’s passing out into the blooil- 
vascular system and to the influence of trypsin on the prothrombin 
and the fibrinogen. 


This investigation has been carried out with the support of the 
K. Fysiografiska Sailskapet i Lund, for which I beg to offer my 
sincere thanks. 


Summary. 

Stbombegk (1941) was the first to observe a decrease of the pro- 
thrombin index at the same time as an increased diastasuria. Tliis 
observation has here been verified on a somewhat larger material 
(18 cases). 

If, in acute affections of the piancreas, trypsin — like diastase — 
were to pass out into the blood-vascular system, an enzymatic 
influence of the trypsin on prothrombin or fibrinogen or both 
might be assumed, thus explaining the lowered prothrombin index. 

Experiments on rabbits show that trypsin, injected into the 
blood-vascular system, gives a decrease of both the prothrombin 
and the filminogen content of the blood. 

The prothrombin content has here been determined according 
to Quick-Lehmakn. The author has worked out a similar method 
for the determination of fibrinogen, by which the clotting time 
could be determined after the addition of thrombin to citrate 
blood. The fibrinogen index is obtained by comparison with the 
clotting time in normal blood, arrived at by the same method. 

Determinations have been made on 3 patients with acute 
biliary attacks. The diastasuria during the attack was >2 0'18, 
and the prothrombin index 72 — 83. Simultaneous determination 
of the amount of fibrinogen showed values lower than those ob- 
tained when the attack had subsided and the increased diastasiiria 
ceased, and the prothrombin index had returned to normal. iDth 
the support of animal experiments it can ^vith very great proba- 
bility be maintained that the rapid decrease of prothrombin, ob- 
served together with increased diastasuria in acute pancreatic 
affections, is due to the passage of trj’psin out into the blood- 
vascular system, and to the influence of trypsin on the prothioin- 
bin and the fibrinogen. 
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Ziisainiiientassiiiig-. 

Strombeck (1941) liat als erster cin Siuken des Protlirombin- 
index bei gleicbzeitig erbbbter Diastasurie beobaclitet. Diese 
Beobacbtiing wurde bier an einem etAvas grosseren Blaterial (18 
Fallen) bestatigt. 

Wenn Trypsin — • wie aucb Diastase — bei akiiter Panlcreas- 
affelction in das Pint iibertritt, kann man sick eine enzymatiscbe 
Beeinflussung des Protlirombins odor Fibrinogens dnrcb das 
Trypsin denken und bierin eine Erklarung firr den lierabgesetzten 
Protbrombinindex finden. 

Versucbe an Kanincben zcigen, dass in. die Blutbalm gebracbtes 
Trypsin ein Sinken sowobl des Protbrombin- als aucb des Fibrino- 
gengebaltes des Blutes bervorruft. 

Der Protbrombingebalt wurde bierbei nacb Quick-Leiimann 
bestimmt. Fiir die Bestimmuug des Fibrinogens bat Verf. eine 
abnlicbe Metbode ausgearbeitet, bei der man nacb Zusctzen von 
Tbrombin zum Zitratblut die Gerinnungsgescbwindigkeit be- 
stimmt. Den Fibrinogenindex erbiilt man dmcb Vergleicb mit der 
Gerinnungszeit fiir Normalblut, die mit der gleicbcn Metbodik 
gefunden wurde. 

Es wurden an drei Pationten mit akutem Gallcnsteinanfall 
Versucbe .angestellt. Wabrend des Anfalls betrug der Diastase- 
gebalt des Hams > 2,048 und der Protbrombinindex 72 — 83. 
Gleicbzeitige Bestimmung des Fibrinogengebalts ergab Werte, 
die niedriger lagen als die nacb Abklingen des Anfalles, Aufboren 
der erbobten Diastaseausscbeidung im Harn und Normalisierung 
des Protbrombinindex erbaltenen. An Hand der vorgenommenen 
Tierversucbe diirfte man mit grosser Wabrscbeinlicbkeit bebaupten 
konnen, dass das bei akuter Panlanasbeeinflussung gefundene 
scbnelle Sinken des Protbrombins bei gleicbzeitig vermebrter 
Diastasurie durcb eine Ausscbwemmung von Trypsin in die Blut- 
babn und Beeinflussung des Protbrombins und des Fibrinogens 
durcb das Trypsin bedingt ist. 

Strombeck (1941) le premier a observ<5 un abaissement de Tin- 
dex de la protbrombine allant de pair avec une Elevation de la 
diastasurie. Cette observation a etd confirmee ici sur un materiel 
un peu plus grand (18 cas). 
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Si la trypsine — comme la diastase — passe dans le san" ii 
Foccasion d’une affection aigue du pancreas on pent penser a 
une action enzymatique de la trjqjsine sur la prothrombine ou le 
fibrinogene, on bien snr les denx, et y tronvex nne explication de 
Tabaissement de Tindex de la protbrombine. 

Des experiences sur les lapins montrent que la trypsine intro- 
duite dans la voie sanguine provoque un abaissement cle la tenenr 
du sang aussi bien en protbrombine qu’en fibrinogene. 

La teneur en protbrombine a ete, en I’occurxence, determinee 
d’apres la metbode de Quick-Lehmann. Pour closer le fibrinogene 
Tauteur a mis au point un precede semblable, selon lequel 
apres adjonction de tbrombine au sang citrate on mesure la vitesse 
de coagulation. L’index du fibrinogene s’obtient par comparaison 
avec le temps de coagulation du sang normal, trouve par la meme 
metbode. 

Des essais ont ete faits cbez trois malades en crise aigue de cbole- 
litbiase. Pendant Faeces le ebiffre des diastases dans Furine etait 
de > 2,048 et Findex de la protbrombine de 72 — 83. Due deter- 
mination concomitante de la teneur en fibrinogene donna des 
cbiffres inferieurs a ceux obtenus apres que Faeces se fut termine, 
que F elimination exageree de la diastase par les urines eut cessc 
et que Findex de la protbrombine fut redevenu normal. En se 
basant sur les essais faits sur les animaux on pent done soiitcnir 
avec grande vraisemblance que la rapide ebute de la protbi'ombinc, 
qui dans les affections aigues du pancreas s’observe en meme temps 
que Faugmentation de la diastasurie, est due a un passage de la 
trypsine dans la voie sanguine ainsi qu’a son action sur la pro- 
tbrombine et le fibrinogene. 
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Aus der cliirurgisclien Abteilung der Diakonissenanstalt in Helsing- 
fors; Vorstand Prof. Dr. F. Langenskiold. 


Plastischer Ersatz des M. sphincter aiii. 

Von 

0. BISTROM.. 


Eiues der qualendsten Leiden, von denen ein Mensck bctroffen 
werden kann, ist die Eakalinkontinenz. Wie bekannt, kann dieser 
Zustand auf Grund mebrerer verscbiedener Ursacben entstebcn. 
Einerseits kann er nacb Operationen im Analgebiet zustandelcom- 
men, andererseits nacb Traumen, ferner nacb vexsobiedenen 
Kxankbeitszustanden wie z. B. Rektalprolapsen, Entzundungen, 
Tumoren u. s. w. und scbliesslicb bei Nervenkrankbeiten und zwar 
in erster Linie bei solcben, die im Riickenmark lokalisierfc sind. 

Ganz besonders bedriickend ist die Inkontinenz fiir die Psycbe. 
Das standige Gefiihl der Unsauberkeit und das Bewusstsein, seine 
Umgebung durcb den abstossenden Gerucb zu plagen, macbt den 
Inkontinenten vollig asozial. Deshalb ist es natiirlicb, dass im 
Laufe der Zeit zablreicbe verscbiedene Methoden zur Rettung 
dieser Individuen fiir die Gesellscbaft vorgelegt worden sind. 

Wenn man diese Metboden genauer betracbtet, so bat man 
einerseits diejenigen, die in dem Bestreben der Wiederberstellung 
eines gescbadigten Spbinlcters zur Anwendung gekommen sind, 
und andererseits die, die darauf ausgingen, einen aus der einen 
Oder anderen Ursacbe vollig zerstorten Spbinkter zu ersetzen. 
Im folgenden wird nur der letztere Rail bebandelt werden. Der 
Sphincter ani kann durcb grosse Traumen vollig zerstort werden, 
und von diesen besitzen die Kriegsverletzungen zur Zeit die grosste 
Aktualitat. Vollstandig ist der Spbinkter aucb entfernt, wenn das 
Rektum auf Grund eines malignen Tumors exstirpiert oder am- 
putiert worden ist. In alien diesen .Fallen ist die normale Anal- 
bffnung dann gewobnlieb dureb einen operativ bergestellten Anus 
einen sog. Anus praeternaturalis ersetzt worden. 

30 — H1196. Acta chir, Scandinav, Vol, XG, 
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Bei der Versorgung eines Anus praeternaturalis liat man Pelottea 
und mit Belialtern verseliene Bandagen verscidedener Art ver- 
wendet. Dieselben sind auch. zu der VoUkommenlieit entwickelt, 
die man auf diesem Gebiet uberKaupt zu erreicben vermag. ObwoBl 
also liinsicbtlicli dieser Apparate eine unerborte Verbessetung 
zustandegebracbt worden ist, bleiben docb natiirbcb mebrere 
sobwerwiegende Ungelegenbeiten zuriick. Die scbadlicbe Ein- 
wirkung eines Anus praeternaturalis, den sie nicbt mit absolute! 
Sicberbeit verbergen konnen, auf die Psycbe insbesondere j lingerer 
Personen, das Voxkommen stbrender Prolapse aus demselben und 
ausserdem die Tatsacbe, dass fiir diarrboiscbe Stuble alle Bandagen 
insuffizient sind, bat zur Polge gebabt, dass zabbeiobe Cbirurgen 
die operative Wiederberstellung der Inlrontinenz angestrebt 
baben. 

Wabrend einer Reibe von Jahren sind verscbiedene solcbe 
Metboden von mebreren Operateuren bescbrieben "worden. Das 
Scbwierige der Aufgabe, einen Muskel von der speziellen Bescbaf- 
fenbeit des M. sphincter ani zu ersetzen, einen Muskel, der sicb 
sogar im Rubezustand in einer gewissen Kontraktion befindet, 
bat bewirld;, dass alle diese Metboden nocb weit vom Ideal ent- 
fernt sind. Die meisten Cbirurgen baben sie denn aucb vollstandig 
aufgegeben und begniigen sicb mit einem Anus praeternaturalis 
iliacus, der leicbt von dem Patienten rein gebalten werden kann, 
und mit der bestmoglicben Bandage, Andere wie z. B. Schmieuer 
und Rotter mabnen jedocb zu fortgesetzten Versucben. 

Schmieden, der einen zusammenfassenden Aufsatz iiber diese 
Versucbe gescbrieben bat, teilt die Metboden nacb dem Prinzip, 
mit dem die Kontinenz erreicbt "werden soli, in drei Hauptarten 
ein: 1. diejenigen, die eine »Kj3,ickung» des Darmes kurz vor 
seiner Ausmiindung zustandebringen, 2, diejenigen, die emc 
Verengerung der Analbffnung berbeifiibren, 3. die eigentliclien 
Muskelplastiken . 


Historilc. 

Alle friiber er'wabnten nnd von Schmieden eingeteilten Opera- 
tionsprinzipien sind dem Anus praeternaturalis iliacus angepasst 
worden. Vorscbliige in verscbiedenen Ricbtungen sind von Frank, 
Gleich, AIaero, V, MayeRj Payr, Schmieden, 'Witzel usw. 
gemacbt worden. Keine dieser Metboden bat jedocb zu solchen 
Ergebnissen gefiibi't, dass man es der Miibe wert gebalten biittc, 
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sie allgemeiiier an.zu'weD.den.j imd sie liaTieii. heute alle am eliesten 
ein liistorisclies Interesse. 

Die Metlioden, die im folgenderi Zusammenliang vou grdsserem 
Interesse sind, sind die diejenigeD, die das Zustandeliringen eines 
kontinenten Amis in dem nrspriinglicken Amalgebiet angestrebt 
baben. Im folgenden soil kurz iiber dieselben bericlitet werden. 

Einer der altesten Vorscblage ist derjenige Billroths, den 
Kelctnmstumpf nnter dem nnteren Sakrumrand berumzufiiliren 
und ikn etwas weiter nacli oben in die Haut einzunaken. Auf diese 
Art entstekt eine »Knickung)> des Darmes. Manninger, der diese 
Metkode angewandt kat, mackt geltend, dass das Kektum nack 
vorn unter der ftKnickung)) zu einer Art Bezeptakulum erweitert 
wird, wo sick die Faeces dann ansammeln und von dem Patienten 
ausgespiilt werden konnen. Meistens muss jedock nack dieser 
Metkode eine Pelotte benutzt werden, und eine Kontinenz fiir 
diarrkoiscke Stukle und Flatus wird nickt erzielt, 

Eine andere altere Metkode, die auck am ekesten kistorisckes 
Interesse besitzt, ist die Drekung Gersunys. Geesuny legte den 
unteren Teil des Darmes in der Ausdeknung frei, dass er iku 
180° — 360° um seine Ackse dreken konnte. Dierdurck wurde eine 
tabakbeutelartige Verengerung der Darmiindung bewerkstelligt 
und diese in die Haut eingenakt. In diesem Fall war es also nur 
die Verengerung, die eine relative Kontinenz liefern sollte. De- 
lorme katte sckon friiker ungefakr dasselbe durck eine Operation, 
zu erreicken gesuckt, die im Prinzip mit der Kolporapkie Emmets. 
ubereinstimmte. Geesuny verbffentlickte selbst einige vorziiglick 
gelungene Falle nack seiner eigenen Metkode. Zeitgenossiscke 
Ckirurgen ^v. Eiselsberg, Gerster, Payr, Pruts, Eydygier 
usw.), bedienten sick der Metkode und fanden sie ausgezeicknet. 
Auck Schmieden kalt dafiir, dass sie manckmal sekr niitzlick 
sein kann. Bald bemerkte man jedock Ungelegenkeiten. Einerseits 
war die Gersuny’scke Plastik nickt kontinent fiir diarrkoiscke 
Stukle, und man war meistens gezAvungen, eine Pelotte zu ver- 
wenden. Andererseits drokte bei geniigender Ablbsung Gangran 
und konnte die Drekung bei ungenugender Ablosung nickt durck- 
gefiikrt werden. Nackdem diese Gesicktspunkte geltend gemackt 
Worden waren, ist die Metkode u. a. von Demel, Poppert, Eotter, 
WoLPF usw. allmaklick vollkommen aufgegeben worden. 

Sckliesslick kaben wir das Gebiet, wo die besten Eesultate erzielt 
worden sind, namlich den Ersatz des M. spkincter ani durck eine 
Muskelplastik. Bei diesen Plastiken ist in erster Linie der M. 
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glutaeus maximus, aber aucb der M. levator ani zur AnwencluBo 
gekominen. ° 

Willems, der als erster die Kontraktion des M. glutaeus niaxi- 
mus als Ersatz zu benutzen versuchte, zog den abgeldsten Harm 
durck ein in der Faserricktung des M. glutaeus maximus stumpf 
gebokrtes Lock und vernakte ikn kierauf mit der Haut. Eydygier 
scklug nack Leickenversucken zuerst vor, den Darm durck ein 
stumpf kergestelltes Lock im M. pyriformis und erst dann durck 
den M. glutaeus maximus und die Haut zu ziekeu. v, Eiselsbeeg 
gibt an, in zwei nack Eydygier in Kombination mit der Gersu- 
ny ’scken Hrekung operierten Fallen gute Erfolge gekabt zu kaben. 

Im Jakre 1900 publizierte Lbnnander eine relativ komplizierte 
Analplastik, wobei er Muskelplatten vom M. levator ani verwen- 
dete. 

Im Jakre 1902 brackte Chbtwood einen Fall von Incontinentia 
ani keraus, der nack einem ganz neuen Prinzip operiert worden 
war. Von dem medialen Band des M. glutaeus maximus wurde 
auf beiden Seiten ein Lappen von ungefakr 2 cm Breite abgetrennt. 
Die Insertionspunkte der Lappen am Sakrum warden intalct ge- 
lassen. Die Lappen warden kinter dem Bektum gekreuzt und 
jeder auf seiner Seite desselben kerabgezogen sowie vor ikm ver- 
nakt. 

ScHOEMAKER anderte diese Plastik i. J. 1909 dakin ab, dass der 
eine Lappen vorn, der andere kinten urn das Bektum kerumge- 
Jukrt wurde, worauf sie so vernakt warden, dass sie einen Ring 
nm das Bektum bildeten. Schoemaker gibt selbst an, dass er 
kierdurck eine vollstandige Kontinenz auck fur leickt fliissige 
Faeces erreickte. Die Metkode wurde spater z. B. von Katholicky 
und Frangenheim angeblick mit Erfolg angewandt. Schjiiedln 
dagegen ist der Ansickt, dass sie bei weitem nickt ideal ist. Er kebt 
kervor, dass die von der Plastik zustandegebrackte Wirkung, 
da die Innervation zu dem Lappen nack der Besekreibung der 
Metkodik aufgekoben sein muss, lediglick auf einer Barken- 
strilrtur beruken kann. 

Welcke benutzt nur den linksseitigen 1\L glutaeus maximus, 
von dem Stumpf ein 6 cm breiter Abseknitt rmter Beibekaltung 
von dessen lusertionspunkten abgelost wird. Der erwaknte Huskel- 
ahschnitt wird gespaltet und die zwei erkaltenen Teile werden gC' 
Icreuzt. Zudseken diesen gekreuzten Sckenkeln wird dann das 
Belctum kindurckgezogen und mit der Haut vernakt. Welcke 
ist der Ansickt, dass cr kierdurck eine gewisse konstante Span- 
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mmg erreicht, die die Analoffming kontraliiert halt, dud die durch 
bewusste Kontraktion weiterhiix vergrossert wird. 

Brown operiert Rack der Methode Schoemakers, bemitzt aber 
den, M, levator ani anstatt des M. glutaeus maximus. 

Goebell hat, ausgehend davou, dass bei den. Methoden Schoe- 
makers und Chetwoods keine Biicksioht auf die Innervation und 
die Blutgefassversorgung der Lappen genommen wird, ein eigenes 
Verfahren ausgearbeitet. Er verwendet die mittelste Portion des 
M. glutaeus maximus auf beiden Seiten. Bieselbe wird stumpf 
abgelost und von ihrem Insertionspunkt am Trochanter major 
abgetrennt. Nerven und Blutgefasse werden sorgfiiltig geschont. 
Hierauf werden die Sehnen der beiden Seiten jede auf ihrer Seite 
des Rektums herabgefiilu't und vor demselben vernaht. Bei der 
Kontralrtion driicken sie das Rektum gegen den Sala’alrand zu- 
sammen. Zur Verstarkung der Wirkung anderte er die Methode 
spater dahin ab, dass ausserdem ein Easzientransplantat hinter 
dem Rektum eingenaht unirde. Ralls die mittelste Portion des M. 
glutaeus maximus nicht ausreicht, kann seines Erachtens auch der 
M. adductor longus benutzt werden. 

Wrede und Stone gebrauchen Easzienschlingen. Die Schlingen 
umgeben den Anus ringfbrmig und werden jede fiir sich auf ihrer 
Seite an dem betreffenden M. glutaeus maximus befestigt, dessen 
Kontraktion die Schlinge dann auf die Analoffnung iibertragt. 
Stone hat 11 Ealle verbffentlicht, von denen 5 angeblich vorziig- 
lich gelungen waren. 

Matas und Eerranini verwenden ebenfalls La 2 iiien aus dem M. 
glutaeus maximus. Dieselben werden hinter dem Rektum ge- 
kreuzt und vor ihm vernaht. Izquierdo nimmt Lajrjien vom M. 
levator ani und naht sie nach der andern Seite luniiber. Dann zieht 
er das Rektum durch das zwischen ihnen entstandene Loch. 

Schliesslich hat Zahradnicek i. J. 1927 eine Analplastik 
publiziert, wobci vom M. glutaeus maximus auf beiden Seiten 
ein Lappen von 6 — 3 cm Breite freiprepariert wird. Um die Imier- 
vation beizubehalten, sind die Lappen lateral gestielt. In dem 
Lappen wird eine knopflochahnliche Offnung angebracht. Die 
Lappen werden ubereinandergenaht und das Rektum durch das 
Loch gezogen und mit der Haut vernaht.' Zahradnicek hat selbst 
nur einen publizierten Eall operiert, der angeblich sowohl fiir 
Eaeces als for Elatus kontinent wurde. 

Aus dieser tJbersicht ersieht man, dass die Entwicklung daliin 
gefiihrt hat, dass man heutzutage eine Muskelplastik anstrebt) 
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und dass in erster Linie der M. glutaeus maximus, aber mogliclier- 
weise auch der M. levator ani in Frage kommt, Im iibrigen bestehea 
die Forderungen bei einer derartigen Muskelplastik nacb Hotter 
darin, dass die Muskeln den Anns ringformig umgeben und dass sie 
Insertionspunkte kaben. Als besonders wicbtig gilt es, dass die 
Innervation des Mnskels beibebalten bleibt. 


Methodik. (Fig. i u. 2.) 

In der ckirurgischen Abteilung der Diakonissenanstalt in Hel- 
singfors bat Prof. F. Langenskiold eine Metbode angewandt, 
die im grossen Ganzen mit der obigen von Zahbadnicek pubii- 
cierten Metbode iibereinstimmt. Die Metbode ist bei zwei trauma- 
tiscben Fallen some nacb einer Rektumamputation zur Anwen- 
dung gekommen. 

Die Operation beginnt mit dem Ansscbneiden der Harbe in der 
nrspriinglioben Analgegend in der Crena ani. Danacb vmxde der 
Rektnmstnmpf vorsicbtig berausprapariert und so bocb abgelost, 
dass man ibn obne Spannung bis in die Hautwunde berabzieben 
konnte. Der mediale Rand des M. glutaeus maximus wurde auf 
beiden Seiten freigelegt. Dieser Muskel ‘wurde in einer Breite von 
3 — 5 cm von seiner Insertion am Os occygeum und Os sacrum 
losgetrennt. Ein Happen von dieser Breite wurde dann zu beiden 
Seiten durcb stumpfes Ablosen des mediaien Randes in der Fascr- 
ricbtung, ausgebend vom Sakrum, in einer Ausdebnung von zwei 
Dritteln der Muskellange gebildet. Die Ablosung ist vorsicbtig 
und so weit moglicb obne Durcbscbneidung von Nervenbabnen 
erfolgt. Der erbaltene Happen ist distal im Zusammenliang mb 
dem unteren Teil des Glutaalmuskels geblieben. 

In beiden Happen ist dann in der Fasenicbtung ein knopflocb- 
abnlicbes Hocb von ungefabr 2 — 3 cm Hange gesetzt -worden. Her 
berauspraparierte Rektumpstumpf ist durcb dies Hocb gczogcn 
uorden, wobei die Happen mit einigen Katgutnabten ubereinandcr 
fixiert rvurden. Scbliesslicb ist die Mundung des Darmstumpfes 
mit Seide in die Haut eingenabt und die Hautwunde mit dem 
gleicben l\Iaterial gescblossen worden. In den unteren Wundwinkcl 
wurde ein diinnes Gummidrain eingelegt. 

Die erbaltene Offnung bat gleicb nacb der Operation eine 
Weite von etwa Fingerdicke gehabt. Um einer eventuellen Harbcn- 
sclirumpfung entgegenzumrken, wurde scbon einige Tage nacii 
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der Operation eine metliodisclie vorsiclitige Dilatation der ncuen 
Analoffnung eingeleitet. Der Patient wurde sogleich erraalint, 
sich im Zusaminenziehen seiner ncuen Analoffnung inittels Glu- 
taalmuskellcontraktionen zxi iiben. Die Kontralction liat sick aucli 
von Anfang an als selir gut erwiesen. 

Wenn die Wunde dann verlieilt -war, ist der Anus praternaturalis 
iliacus in einer spateren Sitzung in iibliclier Weise gesclilossen 
worden. 


Kasiiistik. 

Fall I. F. V. 66 J. Laudwirt. Fruher im allgcmeinen gesund. 1935 
allmahlicli zuuebmende Scbmerzen bei der Stulilentleerung. Oft 
Scbleim und zeitweise Blut per rectum. Verdauung sebr trage. Kam 
im Juli 1935 nach Helsingfors, wo Mastdaimkrobs konstatiert und die 
Amputatio recti ausgefiibrt -wurde. Der Bektumstumpf wurdc gleicb 
unter dem Sakrum in die Haut eingenabt und ein Anus praternaturabs 
iliacus angelegt. Der Allgemeinzustand des Patienten bosserte sick 
danack rascli. Die Besckwerden versckwanden, er katte guten Appctit 
und nakm an Gewickt zu. 

Da sich der Patient durck seincn Anus praternaturalis stark belastigt 
fiiklte, kam er am 25. 2. 1936 in die Diakonisseuanstalt zu Helsingfors. 
Damals wurde bei der Untersuckung festgestellt: Allgemeinzustand 
relativ gut. Subkutanes Gewebe jedock deutlick reduziert. Hcrztbnc 
dumpf, aber regelmassig und gleichmassig. Lungen o.B. In der linken 
Ikakalregion offnet sick eine Darmfistel, aus der die Darmenden prola- 
bieren. Die urspriingliche Analoffnung ist gescklossen, und der Darm 
offnet sick kinten direkt unter dem Os sacrum. Der Stukl kommt aus- 
sckliesslick durck den Anus iliacus, durck den Anus sacralis kommt nur 
etwas Sckleim. 
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Dem Patienten wuide eine Analplastik vorgeschlagen, aber er -svar 
Tinscblussig imd begab sicb nacb Hause. Kam am 25. 9. 1936 mib im 
grossen Granzen unverandertem Status wieder und war nun zur Opera- 
tion bereit. KarzinomrezidiVe konnten nicbt festgestellt -werden. 

Am 25. 9. 1936 wuide in Lumbalanastbesie eine Sphinhterjjhstik 
ausgefiihrt. Scbnitt in der Mittellinie- vom Perineum nacb binten urn 
den Anus sacralis berum. Mit einem umgebenden Hautrand von 5 mm 
Breite wird der Anus sacrabs von der TJmgebung gelost und das Eektzzm 
vorsichtig freigelegt. Hierbei wird die Peritonealboble eroffnet. Das 
Peritoneum wird vom Eektum abgelost und die Peritonealboble da- 
duxcb gescblossen, dass man das Peritoneum weiter oben am Bektum 
annabt. Hierauf wird vom medialen Rand des M.' glutaeus ma.vimiis 
zu beiden Seiten ein 5 cm breiter Muskellappen ■ freiprapariert. Die 
Lappen werden vom Sakrum abgelost und bleiben distal an dem Glu- 
taalmuskel fixiert. In beiden Lappen wird eine Offnung von ein paar 
cm Lange gesetzt und das Rektum durcb diese Looker gezogen. Die 
Lappen werden mit einigen Katgutnabten iibereinander befestigt. Die 
Wunde wird gescblossen, wobei die tiefen Scbicbten mit Katgut und 
die Haut mit Seide vernabt wird. Der Anus sacralis wird mit Seide 5 cm 
vor seiner friiberen Miindungsstelle in die Haut eingenabt. In den 
binteren Wundwinkel wird ein Drain eingelegt. 

Die Wunde beilte gut, und zwei Wocben spater wurde die Dilatation 
der neuen Analoffnung eingeleitet. Die Dilatation gelang gut. Der Anus 
praternaturalis wurde am 23. 11. 1936 gescblossen. 

Eine Wocbe nacb der Operation konnte man feststellen, dass der 
none Analmuskel gut funktionierte. Wenn man einen Pinger in den 
Anus einfiibrte und den Patienten aufforderte, diesen zu kontrabieren, 
griffen die Muskelschenkel kraftig um den toucbierenden Finger an. 
Beim Herannaben des Stubls wurde der Patient diesen gewahr und 
konnte den Stubl nun durcb die Kontraktion zuriickbalten, bis er einen 
Abort erreicbte. 

N acJmntersuclmng avi 11. 1. 1944. Etwa von. der Mitte des Os 
sacrum bis berab zum Perineum erstreckt sicb eine 15 cm lange 
Narbe. Ungefabr in der Mitte dieser Narbe etwas naber am Peri- 
neum befindet sicb die jetzige Analoffnung. Dieselbe ist fiir 2 
Finger durcb'gangig. Wenn der Patient aufgefordert wird, die 
Analoffnung zu kontrabieren und bierbei die Glutiialmuskcln 
spannt, fiiblt man in der Analoffnung in etwa D/s cm Tiefc zuei 
Querfalten, die die Analoffnung vollig versebliessen. Ein Karzinom- 
rezidiv kann nicbt festgestellt werden. 

Der Patient gibt an, er babe deutlicbe Sensationen, wenn t er 
Stiibl in den blastdarm berabkommt. Er wird naebts bicidiirc i 
geweekt. Diircli die Kontralction der Glutfialmuskiilatur kann er 
damn sowobl festen als aucb fliissigen Stubl zuriickbalten, bis er 
einen Abtritt erreiebt. Meint, er konne eine gate Kontraktion 
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wenigstens 10 Minuteji aiifrecliterlialten. Gibt dn, er konne 
aucli Flatus zuriicklialteH, wenn er sick in Ruke befindet. Wenn 
sick Patient in Bewegiing befindet, gekt jedock der Flatus oft 
unfreiwillig ab. 

Patient ist mit seineni gegenAvartigen Zustand sekr zufrieden 
und kommt nack seiner Meinung jetzt viel besser zureckt als mit 
seinem friikeren Anus iliacus. 

Fall 11. V. T. M. 41 J. Laudwirt. Dem Patienton wurde am 13. 8. 
1941 ein sckweres Trauma in der linken Glutaal- und Analr'egion zu- 
gefiigt. In dem ersten Status, der aus dem KrankenliaUs stammt, wo 
der Patient zuerst bebandelt Avnirde, Avird festgestellt, dass der untere 
Teil des Rektums und die Analoffnung giinzlick von den umgebenden 
Geweben losgerissen sind. Das Diaphragma pelvis Avird als intakt fest- 
gestellt. Es AATirde ein Versucli gemaclit, die Analoffnung an ihrer ur- 
spriinglicken Stelle zu fixieren. 

Am 18. 8. 1941 Avar der Patient in ein anderes Krankenliaus verlegt 
Avorden. Hier Avurde konstatiert, dass die friiker ausgefiikTtc Operation 
eine Infektion zur Folge gekabt katte. Aus der Analoffnung stack ein 
Gummidrain kervor, das in das Rektum kineinfiikrte. Von dem Drain 
bis ans Sakrum erstreckte sick ein faustgrosser Wundlcrater mit grau- 
belegtem Bodeu und fakulentem Geruck. Der Allgemeinzustand Avar 
sekr mitgenommeu. Hgl. 16%, 

Um bessere Heilungsverkaltnisse kcrbeizufiikreu, Avm’de am 29, 8. 
1941 ein Anus praternaturalis iliacus angelegt, Der Patient befand sick 
damals in einem sekr sckleckten Zustand mit ausgedekntem Dekubitus. 
Der Zustand besserte sick aber nack der Operation rasek. Die Dekubital- 
wunden keilten, und die Wunde in der Analgegeud reinigte und A’’cr- 
kleinerte sick. 

Am 8. 5. 1941 kam der Patient in der ekirurgiseken Abteilung der 
Diakonissenanstalt Helsingfors an. Er Avurde zunackst vorAvdegend 
konservativ mit Sitzbadern bekandelt und es ging ikm rasek besser. 
Er kielt sick auck zeitAveise mekrere Monate kintereinander zu Hause 
auf. Am 13. 7. 1942 Avurde festgestellt, dass samtlicke Wunden gekeilt 
Avaren, und dass der Anus praternaturalis vorziiglick funktionierte. 

Da sick der Patient jedock durck seinen Anus praternaturalis iius- 
semt belastigt fiiklte, der seines_Eracktens bei jeder Tatigkeit storend 
Avirkte, Avurde am 7. 1. 1943 in Atkernarkose die SpMnhlerpIasiie aus- 
gefukrt. Die ausgedeknte Narbe um die friikere Analoffnung wird ex- 
zidiert. Das Rektum wird kerausprapariert und so von der Umgebung 
abgelost, dass man es mit Leicktigkeit an dem AVundraud kinabzieken 
kann. Auf beiden Seiten Averden von M. glutaeus maximus Lappen 
von 3 cm Breite freigelegt und von ikren Respektiven insertionen am 
Salrrum abgelost. In diesen Lappen Averden in Ricktung der -Muskel- 
fasern 2 cm lange Locker gesetzt, durck Avelcke das Rektum gezogen 
wird. Die Lappen werden mit einigen Katgutnakten iibereinander 
befestigt. Das Rektum wird mit Seide in die Haut eingenakt, die im 
iibrigen exakt gescklossen AAurd. 
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Nach. der Operation war die neue Analoffnung fiir einen Finger durch* 
gangig. Der Patient wurde ermahnt, sich fleissig in der Kontxaktion 
des M. glutaus maximus zu iiben. Am 27. 2. 1943 wurde konstatiert, 
dass die Wnnde per primam verkeilt war. Die Analoffnung war damals 
fiir reicklick einen Finger durchgangig. Die Kontraktion in der Mnskel- 
plastik war gut. Am 16. 6. 1943 wurde der Anus praternaturalis iliacus 
des Patienten gescHossen. Heilung per primam. Danack kam der StuM 
durct die neue Analoffnung, okne BescWerden zu verursacken. 

NacJmntersucImng 29. 10. 1943: Es wird eine sick vom Perineum 
bis zum Sakrum erstreckende, gut verkeilte Narbe von. 10 X 2 cm 
konstatiert. Die neue Analoffnung befindet sick ungefakr an der 
Stelle der urspriinglicken Analoffnung. Sie ist fiir reicklick einen 
Einger durckgangig. Bei Aufforderung ziekt def Patient die 
Offnung zusammen. Hierbei empfindet der touckierende Finger 
einen Zug von beiden Seiten und die Offnung sckliesst sick voll- 
standig. 

Der Patient gibt an, dass er das Herannaken des Stukls fiiklt 
und auck nackts davon geweckt wird. Durck kxaftige Kontraktion 
der Glutaalmuskeln kann er denselben 5—10 Minuten zuriick- 
kalten und kat dann Zeit, einen Abtritt zu erreicken. Kann auck 
diarrkoiscken Stukl zuriickkalten. Wakrend der Arbeit passiert es 
jedock, wenn auck seiten, dass etwas fliissigei Stukl unfreiwillig 
abgekt. Patient ist selbst sekr zufrieden mit seinem gegenwartigen 
Znstand und meint, dass er okne grossere Besckwetden zu seiner 
urspriinglicken Arbeit imstande ist. 

Fall HI. Y. T. Arbeiter. 23 J. Hat sick am 9. 12. 1939 ein grosses 
Trauma iu der Analgegend zugezogen, wobei der Analspkiukter volUg 
zerrissen wurde und die Ampulla recti extraperitoneal ruptuiieite. 

Am 10. 12. 1939, als der Patient iu Kraukeukausbekandlung kam, 
wurde festgestellt, dass das Os isckii auf der liukeu Seite zertriimmert, 
der M. sphincter vollstandig zerstort und die Ampulla recti nack ausseu 
vollig offeu war. Die Wuude war von Knockeusplittern und Fakal- 
massen erfiiUt. Es wurde eine sorgfaltige Wundrevision vorgenommen 
und die Ampulla recti gescklossen. In das Rektum wurde ein Dram 
eingelegt. Die Wuude infizierte sick jedock und klaffte einige Tage 
spiiter in ilirer ganzen Ausdeknung. Wurde dauack konservativ nut 
Kompressen und Spiilungen bekandelt. Die EntzundungssjTnptomc 
giugeu unter dieser Bekandlung langsam zuriick und die Narbenbildung 
sctzte ein. 

Bei der Untersucbung am 13. 8. 1940 wurde festgestellt, dass der 
Anus vollig inkontinent war. Durcb die Karbeubildung wax cr iudessen 
so gescbrumpft, dass er nnr fiir einen Finger durchgangig war. Hierbei 
konnte man eiue grosse Hoble palpieren, die von barteu Fakalniassen 
ausgcfvillt war. 
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Am 9. 9. 1940 laiigte Patient in der cliirurgisclien Abteilung der 
Diakonissenanstalt Helsingfors an. Damals wurde konstatiert, dass die 
Harbenschxumpfung urn den Anus weiter in zugenommen batte. Hie 
Ampulla recti war nacli me vor voll von barten Fakalmassen. Der 
Patient batte beftige Strikturbescbwerden. Desbalb wurde am 27. 9. 
1941 ein Anus praternaturaUs iliacus angelegt. Hie beftigen Besobwerden 
bielten jedocb an. Der Patient batte oft Scbmerzen und Erbrecbcn. 
Aus dem Anus praternaturalis prolabierte der zufubrende Darmteil 
ungefabr 10 cm. Die urspriiugliche Analgegend war von einer ausge- 
debnten Narbe ausgefiillt, die ein fiir die lOeinfingerbeere durcbgangiges 
Lock mit steifen Bandern cntbielt. Letzteres fiibrte in die Ampulla 
recti. 

Wegen der Besobwerden des Patienten wurde am 9. 12. 1942 cine 
Sphmkterplastie in Atbernarkose ausgefiibrb. Die ausgedebnte Narbe 
zwiscben Perineum und Sakrum wurde cxzidiert. Das Belrtum wurde 
freigelegt und vorsicbtig von den umgebenden Narbenmassen abgclost. 
Von beiden Glutaeus-maximus-Eandern wurden 3 cm breite Happen 
abgetrennt, die von Sakrum abgelbst wurden und distal mit dem 
Muskel im Zusammenbang bleiben. Der recbtsseitige Happen bestand 
vormegend aus Narbenmassen. In beiden Happen wurde ein 2 cm 
langes Hocb gesetzt. Das Rektum -wurde alsdann zuerst durcb den recb- 
ten, bierauf durcb den linken Happen gezogen. Dieselben wurden mit 
Ka-tgutnahten iibereinander fixiert. Das Rektum wurde mit Seide etwa 
an der urspriinglioben Analstelle in die Haut eingenabt. Die Wunde 
•wurde mit Seide gescblossen, und in den unteren Wundwinkel wurde 
ein Drain eingelegt. 

Am 29. 12. 1943 -wurde festgestellt, dass die Wunde bis auf eine kleine 
Fistel am unteren Wundrand verbeilt war. Am 21. 6. 1943 wurde die 
Seclusio ani praternaturalis angescblossen. Am 6. 8. 1943 wurde kon- 
statiert, dass samtliche Wunden verbeilt waren. 

NacJmntersuchung am 15. 10. 1943: Es wire! festgestellt: In. der 
Crena ani eine 15 cm lange gut verbeilte Narbe. Inmitten dieser 
Narbe befindet sicb die neue Analoffnung, die fiir zwei Finger 
durcbgangig ist. Bei der Kontralction zielit sicb der Anus zusam- 
men und dies gescliiebt in erster Hinie durcb einen Zug von reebts 
nacb links. 

Der Patient gibt an, dass er fiiblt, wenn der Stubl berannabt. 
Dies Gefiibl weekt ibn aucb bei Nacbt. Wenn der Stubl wie ge- 
wobnlicb geformt ist, kann der Patient ibn durcb die Glutaalkon- 
traktion zuriickbalten, bis er einen Abtritt erreiebt. Wenn der 
Patient stebt odei liegt, kann er aucb Flatus und fliissigen Stubl 
zuriickbalten, aber wenn er sicb in Bewegung befindet, geben die- 
selben oft unfreiwillig ab. Er tragt aus diesem Grund einen ein- 
facben Verband, der aus einer T-Binde und etwas Zellstoff bestebt. 

Der Patient ist mit seinem gegenwartigen Zustand sebr zufrieden. 
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Seines Exaciitens ist er vollig sozial geworden and liat seine 
Stellung in. einer Mobelwextstatt oline Sclimengkeit ausfiillen 
konnen. 


Diskussion. 

Wenn man. sick zu einer Beurteilung des Besnltates in den drei 
oken referierten Fallen anscHckt, ist man gezwungen, sick zu- 
nackst Idar zn macken, wie es um die Kontinenz bestellt ist, die 
man mit einer platiscken Operation der kier besckciebenen Art 
erreicken kann. 

Der M. spkincter ani ist ein quergestreiffcer Bfuskel, der dem 
Willen unterworfen ist. Die normale Kontinenz berukt darauf, 
dass dieser Muskel sick auck in der Ruke in einer gewissen tonisclien 
Kontraktion befindet. Beim Andrangen der Fakalmassen kann die 
Kontraktion weiterkin verstSrkt werden; bei der Defalcation wird 
alles dies nnter dem Einflnss des Willes gelost, Ein gewoknliclier 
quergestreifter Mnskel wie z. B. der M. glutaeus maximus kann 
nickt in einer solcken toniscken Kontraktion bleiben. Dies lasst 
sick nickt einmal dnxck ein sekr langvrieriges Training erreiclien. 
Wakrend des Scklafes erscklaffen die gewoknlicken quergestreiften 
Mnskeln ebenfalls, nnd ikre eventuellen Aktionen sind dem be- 
wussten Widen dann nickt unterworfen. 

Mittels einer einfacken Verengernng der Analoffnnng bringt man 
ebensowenig eine Eontinenz znstande. Wenn eine derartige 
Verengernng so gross ist, dass sie rrirklick auck fliissigen Stulil 
znriickkalt, gibt sie sicker zn Stenosekesckwerden Veranlassung, 
ist sie wiedernm geringer, so geken die Faces naturlick unabkiingig 
vom Willen ab. Die Metkoden Delormes nnd Gersukys liaben 
auck nickt zn einem endgiiltig kefriedigenden Ergebnis gefiilnt. 
Es ist somit eine aktive Kontraktion notwendig, nnd dicse kann 
nur mittels einer Plastik erzielt werden, die mit Hilfe naliegelegoner 
quergestreifter Mnskeln gemackt wird. End da liegt der BI. gbi" 
taeus maximns am nacksten nnd ist auck sonst opcrationsteclvntscli 
am leicktesten zuganglick. 

Bei samtlicken kier nacknntersnckten Fallen kat sick die sclion 
fruker bekannte Tatsaeke bestatigt, dass die in der Ampulla rccti 
— auck einer nengebildeten solcken — ■ aniangenden Fakalmassen 
dentlicke Geftiklssensationen kervorrufen. Diese Gefukissensation 
ist in samtlicken Fallen so stark gewesen. dass sie den Betreffcndcn 
auck bei Eackt geweekt kat. Ansgekend von diesem vSackverkaU, 
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kommt man zu der Feststellung, dass aucli mit einem gewolinliclien 
quergestreifteH Muskel eine gewisse. Kontijienz zustandegebraclit 
werden karm. 1st namlicli auf plastischem Wege eine kontralcbive 
Analoffnung bei dein Patienten bergestellt worden, so warnen ibn 
die erwaknten Gefiiblssensatipnen und er kaim die andrangenden 
Fakalmassen zuriickbalten, bis er eiuen Abtritt erreiclit. Durcli 
fleissige tjbung lasst sick die Zeit, walxrend ivelclier die Kontrak- 
tion aufreclxterkalten werden kann, erbeblick verlangern. 

Bei alien bier bescbriebenen Fallen konnte bei der Nacbunter- 
sucbung eine relativ laaftige von den Lappen der Plastik bewirkte 
Kontraktion nacbgewiesen werden. Ausgebend von dein, was 
oben iiber die Erzielung einer Kontinenz unter Verwendnng von 
Lappen aus quergestreifter j\Iuskulatur gesagt worden ist, muss 
man dass Eesultat in den zwei ersten Fallen, in denen die Patienten 
sowobl festen als aucb'fliissigen Stubl aktiv zuriickbalten konnen, 
als gut betracbten, wabrend der dritte Fall, wo der Patient nur in 
der Kube fiir festen und fliissigen Stubl kontinent ist, welcb letz- 
terer, wenn Pat. sicb in Bewegung befindet, oft unfreivdllig ab- 
gebt, als befriedigend bezeicbnet werden kann. 

Wenn man dann zu einer naberen Betracbtung des Kontrak- 
tionsmecbanismus scbreitet, liegen fiir diesen zwei moglicbe 
Wirkungsweisen vor. Einerseits kann man annebmen, dass die 
Muskellappen ibr aktives Kontraktionsvermogen beibebalten, 
andererseits, dass sie vernarben und nur als Bindegewebsscblingen 
wirken, die die Kontraktionsla'aft des resp. j\I. glutaeus maximus 
auf die Analoffnung iibertragen. 

Die Metboden Schoemakers und Chetwoods, die der Hand- 
bucbliteratur zufolge die besten sind, zielen auf eine aktive Kon- 
traktion der Lappen selbst ab. Die Lappen sind bei beiden Me- 
tboden so gescbnitten, dass sie nicbt mebr am Muskel sondern nur 
nocb am Salcrum inserieren. Sie nebmen also nicbt mebr an der 
eigentlicben Glutaalmuskelkontraktion teil und sind iiberdies von 
ibrer Innervation abgescbnitten. Schmieden ist desbalb der An- 
sicbt, dass die erzielte Wirkung lediglicb auf einer Narbenver- 
engerung berubt. 

Bei den vorliegenden Fallen bat sicb eine deutlicbe und relativ 
Starke aktive Kontraktion unzweideutig nacbweisen lassen. 
Die stumpf abgelosten und distal am Muskel gestielten Lappen 
sind iiberdies so freigelegt, dass man annebmen kann, die Innerva- 
tion seitens der Nn. glutaei inferiores sei beibebalten. Dass in dem 
dritten Fall, wo nur der eine Lappen funktionstauglicb, der 
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andere dagegen sclion. zur Zeit der Operation bindegewebig ura- 
gebildet war, ein scblecbteres Resultat erreicbt wurde, deutet 
ebenfalls darauf bin, dass die Wirkung dnrcb eine aktive Kontrak- 
tion in den Lappen zustandekommt. Bei der Nacbnntersucbvmg 
wnrde ja aucb konstatiert, dass die Kontraktion in diesera dritten 
Ball einseitig ist. 

Es kann jedocb nicbt ganz ausgescblossen werden, dass die 
Kontraktion dnrcb bindegewebig nmgebildete Scblingen zustande- 
kommt, die die Glutaalkontrakfcion passiv auf die Analoffnung 
iibertragen. Das Wirkungsprinzip wurde dann mit demjenigen 
■iibereinstimmen, das bei den Metboden Weedes und Stones 
zur Anwendnng kommt. Hierbei wird, wie friiber erwabnt, die 
Kraft des Glutaalmuskels mittels transplantierter Faszienscbliugen 
iibertragen. 

Eine endgiiltige Entscbeidung dieser Erage ist nocb niclit 
erreicbt worden. Vielleicbt wiirde ein bistologiscbes Praparat eines 
Lappens in einem spateren Stadium ausscblaggebend sein konnen. 
Es kann aber nicbt angebracbt erscbeinen, diese scbon wiederbolt 
operierten Patienten nocb einer Operation zu unterzieben, da das 
Ergebnis nur von rein tbeoretiscbem Interesse ware. 

Was alsdann die Operationsmetbode selbst betrifft, so darf man 
wobl sagen, dass sie tecbniscb relativ einfacb ist. Eine Plastik mit 
Lappen von dem oberflacblicb gelegenen M. glutaeus maximus, 
von dem man ausserdem in Anbetracbt seiner Dimensionen relativ 
grosse Lappen obne grossere Eunktionsverluste abtrennen kann, 
ist unbedingt vorteilbafter als eine solcbe mit Lappen von dem 
tief gelegenen M. levator ani. Ans den Kacbuntersucbungen 
gebt iiberdies bervor, dass man stets ein gewisses relativ gates 
Resultat zu erwarten bat. Die Ealle mussen jedocb natiulich so 
giinstig wie moglicb ausgewablt werden. Wo ein restituierbarer M. 
sphincter ani externus vorbanden ist, ist selbstverstandlicli eine 
Plastik unter Verwendung von Kesten desselben vorzuzieben. 1st 
aber der M. spbincter ani voUig zerstort oder entfernt, so ist die 
in dieser Arbeit bescbriebene Metbode geeignet. Eine beacbtens- 
werte Bedingung ist ferner, dass sicb der M. glutaeus maximus 
auf beiden Seiten in solcbem Zustand befindet, dass wirklicli 
funktionstauglicbe Lappen davon abgetrennt werden konnen. 
Selbst wenn eine Infelrtion binzutreten sollte, scbeint man bei 
dieser IMetbode mit einem besseren Ergebnis recbnen zu konnen, 
als bei denjenigen, wo die Lappen mit Nabten fixiert werden. 

Der spiitere Verlauf der bescbriebenen Eiille bat scldies-slich 
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erwieseu, dass durcli die Operation keine grosseren Gefakrmomente 
fiir den Patienten entsteken. Die Analoffnung ist nacli der Opera- 
tion gut duxcligangig gewesen, und es sind keinerlei Stenose- 
besokwerden verspiirt worden. Eine postoperative Infektion ist 
in keinem der Falle in grosserer Ausdeknung vorgekommen. 
Praktisck betracktet, kann man sagen, dass der Verlauf nack der 
Operation komplikationsfrei gewesen ist. Die Infektionsgefakr 
ist bei einer Metkode, wo Faszientransplantate verwendet werden, 
sicker grosser. 

Sckliesslick kann man sick nock an die eigenen Aussagen samt- 
licker operierten Patienten kalten. Alle kaben bei der Nackunter- 
suckimg angegeben, dass sie mit ihrer neuen kontrakierbaren 
Analoffnung besser zurecktkommen als mit dem Anus prater- 
naturalis iliacus, der bei alien in einem friikeren Stadium angelegt 
worden war. Samtlicke Patienten sind auck als vollig soziale 
Gesellsckaftsmitglieder zu einer regelmassigen Arbeit zuriick- 
gekekrt und geben an, dass sie dieselbe oknc grossere Besckwerden 
verrickten konnen. 

Als Zusammenfassung des oben Ausgefukrten kann man somit 
sagen, 

1. dass die hescliriebene Metliode, wenn sie in Fallen angewandt 
wird, wo der M. sphincter ani ext. ganzlich zerstort oder entjernt ist, 
mit Sicherheit zu einem Ergebnis jiihrt, das als so gut betrachtet wer- 
den muss, wie man es unter Verwendung gewohnlicher Shelett- 
musTculatur bei der Analplastilc iiberhaupt erwarten kann. 

2. dass die Metliode technisch relativ einfach ist mid heine grosseren 
Gefahrmomente fur den Patienten mitsichbringt. 

3. dass sdmtliche Patienten selbst sehr zufrieden mit dem Ergebnis 
waren, und dass sie nacli der Operation als soziale Mitglieder der 
menscliliclien Gesellscliaft zu einer regelmassigen Arbeit ubergelien 
honnten. 

d. dass die Metliode es in passend ausgewdlilten Fallen verdient, 
trotz der Enttduscliungen, die fruhere almliclie Metlioden mitsicli- 
gebraclit liaben, zur Amvendung zu Icommen. 


Zusainmeiifassimg. 

Nack einer kurzen Ubersickt uber die friiker angewandten 
Metkoden der Analplastik wird iiber eine Metkode bericktet, bei 
der Lappen vom M. glutaeus maximus verwendet werden. Hierbei 
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werden, auf beiden, Seiten 3—5 cm breite Lappen lieraiisprapa- 
xiert, die distal am Muskel gestielt bleiben. Id. beidea Lappen 
wixd erne 2 cm langes Lock gesetzt. Hieiauf weiden sie iibexeinan- 
dergenakt nnd wild dex freigelegte Mastdaxmstumpf durch die 
Locker gezogen sowie an der nrspriinglicben Stelle in die Haul 
eingenakt. 

Es werden dxei Falle besckrieben, bei denen die Operation aus- 
gefiikrt wurde. Bei einem Fall wax das Rektum amputiert tmd bei 
den zwei anderen Fallen wax dex Analspkip.ktex durck ein Trauma 
vollig zerstort worden. Zwei von den Fallen konnen nack aus- 
gefukrtex Operation sowokl fliissigen als anck festen Stukl zuriick- 
kalten. Bei dem dritten Fall gekt fliissigex Stukl bisweilen un- 
freiwillig ab, wenn sick dex Patient in Bewegung befindet. In 
Anbetrackt dessen, was man von einer Analplastik unter Ver- 
wendung von Lappen aus gewoknlicker Skelettmuskulatur er- 
waxten kann, werden die Ergebnisse in den beiden ersten Falleo . 
als gut, in dem dritten als befriedigend bezeicknet. 


Suininary. 

Following a brief review of metkods of plastic repair of tke 
anus applied kitkerto, tke autkor describes a metkod in wkick 
flaps from tke gluteus maximus are used. Tkree- to five-centi- 
meter wide flaps are prepared witk distal attackment to the 
muscle. A two- centimeter long kole is made in tke direction of 
tke fibers in botk flaps. Tken the flaps are sutured over each 
other and tke stump of tke rectum, wkick has been dissected free, 
is drarvn through tke holes and sutured to tke skin at tke original 
site. 

Tkree cases of this operation are described. In one case tke 
rectum was amputated and in the other two tke anal sphincter 
had been completely destroyed by a trauma. After tke operation 
two of tke patients were able to retain botk liquid and firm fecal 
matter. Tke third patient sometimes passed liquid stools involun- 
tarily, mostly when he was in motion. In view of what can be 
expected from plastic repair of tke anus %vitk flaps from ordinary 
skeletal muscles, tke results may be considered good in tke first 
two cases and satisfactory in tke third. 
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Besume. 

Apres une coui’te revue des anciennes metliodes de plastique 
anale Tauteur d^crit un precede ou Fon utilise des lambeaux du 
grand fessier. On disseque des deux cotes des lambeaux de trois a 
cinq centimetres de largeur qui restent attaches au muscle par 
un pedicule distal. Dans cbacun des lambeaux on fait une bou- 
tonniere longue de 2 cm., dans la direction de leurs fibres. Puis 
on les coud Fun sur Fautre, et le bout du rectum qu’on a libere par 
dissection est attire a travers les boutonnim'es et suture a la peau 
a son ancienne place. 

Description de trois cas operes de la sorte. Dans Fun le rectum 
avait ete ampute, et dans les deux autres le sphincter anal avait 
ete completement detruit par un traumatisme. Deux des malades 
peuvent depuis Foperation retenir les matieres solides et liquides. 
Le troisieme laisse parfois echapper involontairement des matieres 
liquides lorsqu’il est en mouvement. Compte tenu de ce qu’on pent 
attendre d’une plastique anale par lambeaux preleves sur la mus- 
culature ordinaire du squelette, Fauteur declare bon le resultat 
obtenu dans les deux premiers cas, et satisfaisant celui dans le 
troisieme. 
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Aus del’ chirurgisclien Abteilung des St.-Goraii-Krankcnhnusos, 

Stockholm. 

(Vorstand: Prof. A. TrOELL.) 


Intratliovakale Striiiiia . 

Von 

J, O. von ZWEIGBERGK. 


Intrathorakale Struma ist eiu Begriff, der von den einzclneu 
Autoren mit wesentlicK verscliiedener Bedeutung angewendet 
wird. Bei etliclien ist dies die Bezeiclinung fiir sanitliclie Strunien, 
welche iiberliaupt unter das Jugulum liinabreiclien, walirend an- 
dere mit dem Ausdruok nur solche Kropfe meinen, deren Umfang 
innerbalb der Brustboble verlialtnismassig gross geworden ist. 
Hierin kann aucli die Erklarung fiir die abAveiclienden Angabeu 
verscbiedener Autoren iiber die Anzabl intratliorakal entwiclcelter 
Strumen in verscbiedenen Eallsammlungen licgen. So gibt Lahey 
an, dass in einem Material von insgesamt 15300 operierten Stru- 
men 1300 intratborakal vraren, d. s. ungefabr 11 v. H., Suarer 
bat 0,3 V. H., die Mayo Clinic 0,G v. H. und Higgins 1 — -2 v. H. 
Leider baben nicbt alle Autoren definiert, was sie unter einer 
intratborakalen Struma versteben, aber der Kasuistik nacb diirfte 
es die vorstebend besprocbene Verscbiedenbeit der Beiu’teilung 
sein, welcbe beivirkt, dass die Prozentzablen so betriicbtlicb 
scbwanken. 

Der Zusammenstellung, iiber welcbe im folgenden bericbtet 
werden wird, liegt Professor Abraham Troells Strumamaterial 
aus den Jabren 1919 bis einscbliesslicb 1940 zugrunde. Insgesamt 
bestebt das Material aus iiber 2625 operierten Strumafallen. Von 
diesen waren 21, also ungefabr 0,8 v. H., intratborakal. Als solcbe 
sind da nur ganz oder teilweise im Brustraum liegende Strumen 
gerecbnet, welcbe an den Aortenbogen oder unter diesen binab- 
gereiobt baben. Sonstige kleinere, substernale Strumen wurden 
bierbei nicbt beriicksicbtigt. 

Dass sicb eine Struma iiberbaupt intratborakal entwickeln und 
dabei mitunter einen so grossen Umfang erreicben kann, ^vird 
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einerseits durcli die konisclie Form der Brustliokle imd cleii Sitz 
des Kropfes in der oberen Tboraxapertur erklart, andererseits 
durcb den Charakter der vorbandenen Struma. Die intratliora- 
kalen Strumen sind in der Eegel ausscbliesslich vom nodosen Tj-- 
pns, und ilrc 'VVacbstum gebt folgendermassen vonstatten; Es bil- 
det sicb ein Adenom im unteren Pol eines der Seitenlappen, also 
gerade in der Tboraxapertur. Wenn dieses Adenom dann zu 
wacbsen beginnt, gescbiebt dies leicbt nacb dem Gesetz des ge- 
ringsten Widerstandes in Riebtung nacb unten, in die Brusthohle 
binein. Das Wacbstum erfolgt sebr langsam; dies stebt aucb iiu 
Binklang mit der langen Anamnese, der man bei dieser Form des 
Kropfes meistens begegnet. Von den bier vorliegenden 21 Fallen 
batten nur 4 {Fall 3, 4, 5 und 18) eine Kraukbeitsdauer unter 10 
Jabren, und die kiirzeste Vorgescbicbte erstreckte sicb iiber 3 
Jabre (Fall 5). Die meisten batten ibre Struma seit der Kindlieit 
gebabt. 

Meist waren beide Scbilddriisenlappen vergrossert. So -iraren 14 
Strumen doppelseitig, 4 links- und 3 recbtsseitig. Dagegen war die 
intratborakal entwickelte Partie nur bei 2 Fallen doppelseitig; bei 
12 Fallen war sie linksseitig und bei 7 recbtsseitig. Bei 3 von den 
21 Fallen bestand kein sicbtbarer Kropf am Halse. Von den opc- 
rierten Kranken waren alle bis auf 4 Frauen. Das Alter bei der 
Operation wecbselt zwiseben 33 und 72 Jalnen. In den aller- 
meisten Fallen liegt es zwiseben dem 40. rmd 50. Lebensjaln. 

Nacb den meisten Arbeiten uber intratborakale Strumen liegen 
diese gewobnlicb im vorderen Mediastinalraum, d. b. vor der 
Trachea. Hierauf bat namentUeb v. Haberer aufmerksam ge- 
maebt, und im ,deutscben Sebrifttum findet man oft einzelne 
Falle von intratborakaler Struma im liinteren IMediastinum als 
Seltenbeiten besebrieben. Es ist daber der Hinweis am Platzc, 
dass bei einer grossen Anzabl der bier erorterten Falle der intra- 
tborakale Teil im liinteren Mediastinum lokalisiert war, entweder 
zwiseben Trachea und Oesophagus, oder aucb binter beiden. Bei 
niebt weniger als 7 Fallen lag die intratborakale Struma liintci 
der Trachea. 


Syinptoiuatologle. 

Die auffalligsten S3'mptome waren Druckersebeinungen seiten.'j 

der Trachea, weicbe .sicb als Kurzatmigkeit bei der geringsteii 
Anstrengung und Eeizbusten ausserten. 'Wirklicbe Erstickungs- 
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anfalle kameji, uur gauz vereinzelt vor, mid ebeiiso waren Scliling" 
bescKwerden iiiclit liaufig. Dagegen klagten die Kranken oft iiber 
ein, Gefiibl voii »Druck am IIalse«. Audi Heiserkeit trat auf, aucli 
wenu keiue laryngoskopisdi nadiweisbaren Veranderimgen vor- 
baudeu -wareji. Wo sick dexaTtige Veraixderuugen. eutdeckeii lies- 
sen, bandelte es sick nieisteus um eiue Abductorparese des eiiieii 
Stimmbandes, welckes in Mittelstellmig stillstand (diese Veraii- 
derungen versckwanden in den meisten Fallen nack der Opera- 
tion). Toxiscke Syniptome bestanden bei 11 Fallen, die Grund- 
umsatzwerte iveckselten kierbei zwischen niedrigstens + 23 und 
kockstens + 72. Im allgemeinen kielten sick die Griindiimsatz- 
werte zwiscken -f 30 und 50. Auffallend sind die verkaltnis- 
massig geringen Besckwerden bei einer ganzen Anzakl der Kkan- 
ken, trotz grosser intratkorakaler Strunien. Oftinals war die sickt- 
bare Scliilddrusenvergrosserung der einzige Anlass dafiir, dass der 
Arzt aufgesuckt wurde. Ortlick liess sick ini allgemeinen cine ver- 
grosserte Tkyreoidea palpieren, aber bei 3 Fallen war diese Ver- 
grosserung so unerkeblick, dass sie der Inspektion entging. In den 
meisten Fallen konnte man fiiklen, dass der Ekopf auf der betref- 
fenden Seite in der Brusthokle versckwand und sick demgemtiss 
nickt in der Fossa jugularis abgrenzen liess, Manubriumdampfung 
war bei einem Teil der Falle zu konstatieren, aber nickt bei alien* 
Gefassgerauscke kamen niemals vor. Gesicktsodem infolge von 
Druck auf die Venen wurde in gewissen Fallen beobacktet, bei 
einem Fall auck eine Erweiterung der oberflacklicken Halsvenen* 

Das Herz wies bei den meisten Fallen keine Veranderungen auf, 
und auck der Blutdruck war im grossen ganzen normal, abgeseken 
von einer gewissen Erkokung bei den alteren Kranken. 

Die Eontgenuntersuckung lieferte bei samtlicken Fallen ein 
positives Ergebnis. Teils liess sick der Weickteilsckatten bis ins 
Mediastinum verfolgen, teils konnte die Dislokation und Korn- 
pression der Trackea nackgewiesen werden. Die Kompression war 
mitunter ziemlick kockgradig, entweder von Seite zu Seite oder 
v'^on vorn nack kinten. In bezug auf diese Trackeaveranderungen 
kann Erwaknung verdienen, dass die Kompression, wie sick bei 
Nackuntersuckung der liranken kerausstellte, fast stets ver- 
sckwunden war, wakrend die Dislokation bei einigen Fallen weiter- 
bestand. 
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Tftl)elle 


Fall 

Geschleoht, 

Alter, 

Jr.-Nr. 

Diagnose 

i 

1 

Dauer, subj. j 

Beschvrerden 

1 

- Klinische Symptome 

1 

$, 33 J. 1 
799/20 , 

1 

S. n. t. 

> 17 J., Druck, Hei- 
serkeit 

Manubr.-Dampfg. Gnmd- 
ums. + 72 

2 

?, 35 J. ' 
2050/27 1 

S. n. t. 

20 J., Kurzatmigkeit. 
Herzklopfen 

mass, aussere Vergros- 
serung. Grundums. 

-f 35 

3 

9, 49 J. , 
802/30 , 

! 

S. n. t. 

6 J., Herzklopfen, 
Druck 

mass, aussere Vergros- 
serung. Grundums. 

+ 32 

4 

$, 44 J. i 
458/31 ’ 

' 

S. n. t. 

5 J., Nervositat, Herz- 
klopfen 

linksseit. Vergrossenmg. 
Grundums. -f 23 

5 

! 1 

' 1 

i ?, 36 J. i 
■ 2087/33 j 

S. n. at. 

3 J., Kurzatmigkeit 

rechtsseit. Vergrossernng. 
Grundums. -j- 3 

1 6 

i 

1 

$, 76 J. 
2439/34 

' 

1 

S. n. at. 

55 J., Atembeschw., 
Heiserkeit 

1 

Stridor. Doppelscit. Ver- 
grosscrimg. Manubr.- 
Dampfg. Grundums. 

-f 6 

! 7 

1 

j 

1 

9, 70 J. 
385/35 

S. n. t. 

i 

' 50 J., Kurzatmigkeit, 
Herzklopfen 

rechtsseit. Vcrgi'osscrung. 
' Tremor. Grundums. 

+ 16 

1 

i 

1 

?, 57 J. 
2599/34 

S. n. at. 

20 J., Kurzatmigkeit, 

' Herzklopfen, Nervo- 

sitat 

' gcringe palpable ^ ergrus- 
scrung. Griindunis. ^ 

1 

1 9 

i 

$. 64 J. 
60/36 

S. n. at. 
rezidiv. 

1 40 J., damals in USA. 

1 operiert. Kurzatmig- 
1 keit 

sehr grossc jManubr.- 
Diimpfg. 

1 

1 10 

( 

1 

$, 38 J. 
190/36 

S. n. at. 
rezidiv. 

' 20 J., 2mal operiert 

1 (vor 12 bzw. 10 Jah- 
rcn). Keine Atcm- 
• besclnvcrden 

miiss. Vergrosserung. 
Grundums. -f 9 


S. n. t. = Struma nodosa toxica, S. n. at. — Struma 
Der Rontgenbcfund bczieht sich auf Jvomprcssion 
Trachea. 

' Erneuto Kcscct. lob. sin. 1939. Gew. 50 g. 


noclosn ntoxicfi. 
oclcr DisloUrvtion 


(ler 
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j Rdntgenbefund 

1 Operation, Gewicht d. Op.- 
Praparats 

• Ergebnisse v. Kachun- 
tersuchungen 

Kompression seitlich 

1 

; Resect, lob. amb. Tamponade m. 

Keine Beschwerden. i 

u. von vorn 

Jlikulitzschem Beiitel. Geiv. 
250 g ; 

Rontgenbef.: keine 
Kompression 

Kompression von 

Resektionsenukleation. Ein Drain- 

Keine Beseliwerden. 

Yorn 

rohr. Geiv. 50 g j 

Rontgenbef.: o. B. ^ 

) 

fehlt j 

Resect, lob. sin. Drainage. Gew. 
55 g 

Keine Beschwerden. 1 
Rontgenbef.: o. B. j 

I 1 

, 1 

Kompression von i Resect, lob. amb. Zirei Icleine 1 

Keine Besehwerden. ! 

rechts u. hinten ^ 

1 

Drainrohre. Gew. 100 g 

Rontgenbef.: keine 
Kompression, etw. 

I Dislokation 

1 

Dislokation u. Kom- 
pression V. rechts' 
u. von vorn n. 
hinten 

Enuldeationsresektion. Drainrobr. 
Gew. 180 g ] 

i 

1 

1 

! 

Kompression von 

Resect, lob. amb. Stryphnontam- 

1 

Etwns heiser. Recht.! 

! hinten u. seitlich 

1 

ponade + Drainrobr. Gew. 210 g ^ 

Stimmband weniger 
' beweglich. Rontgen- 
bef.: Dislokation, 

' keine Kompression 

1 Verscliiebung nach 

1 links 

Resect. lob. dextr. Drainrobr. i 
Gew. 75 g 

[ Lt. Brief Wohlbefinden 


Kompression von | Eesect. lob. anib. mit teilweiser I Linksseit. Rezidiv.* 

I hinten u. beid. Zerstiickelung. Temporare Tam- ' Rontgenbef.: Dislo- 

I Seiten ■ ponade. Drainrobr + Stryph- kation nacb rechts 

‘ nongaze. Gew. 130 g i 

I Struma reiclit bis ^ Eesect. lob. amb. Hdblem. Koch- ' Iveine subj. od. obi, 
j zum Hilus. DislO'i salz gefullt. Zwei Drainrohre. i Erscheinungen 

j kation nach rechts' Gew. 600 g Eontgenbef. o.' B. 

I Ivompression von 

hinten 1 

I , 


Kompression von i Resect, lob. amb. Temporare Tam- 
j hinten u. Disloka-^ ponade. Zivei Drainrohre -f ein 
I tion nach links Rohr in d. Brusthdhe. Geiv. 

‘ 1 184 g 


Lt. Brief Wohlbefinden 
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Fall 

1 

Geschlecht, 

Alter, 

Jr.-Nr. 

j Diagnose 

Daaer, subj. 
Beschwerden 

f 

Kliniscbe Symptome 

11 

1 

1 

$, 50 J. 
112/36 

S. n. at. 

vSeit cl. Kindlieit mass. 
Druck. keine tox. 
Symptome 

1 

doppelseitigc kindskopf- > 
grosse Struma 

1 

12 

$, 61 J. 
600/37 

S. n. t. 

6 J., Herzbeschwerden, 
Kurzatmigkeit, 
Keizhusten 

tief unten linksseit. Ade- 
nom palpabel. Grund- 
ums. -}- 50 

13 

> 

?, 40 J. 
580/37 

S. n. at. 

10 J., Atmnng er- 
scliwert. Vor 3 Jah- 
ren operiert. Seit 4 
Monaten heiser 

keine Yergrbsserung pal- j 
pabel. Linksseit. Re- 
currensparesc. Grund- 
ums. -n G 1 

14 

1 

$, 47 J. 
3022/38 

S. n. t. 

10 J., Beizlmstcn, 
Kurzatmigkeit, Ner- 
vositat 

mass. Yergrbsserung. ' 
Grundums. + 20 i 

! 

‘ 15 

I 

?, 40 J. 
1934/38 

S. n. t. 

14 J,: 4 J. Kurzatmig- 
keit. Herzldopfen, 
Nervositat 

geringe Yergrbsserung. 
Tremor, Xervositivt. > 
Grundums. + 44 

16 

00 J, 
2320/39 

S. n. at. 

mehrere J., keine ci- 
gentl. Sj'mptome 

am Hals nichts palpabel, ‘ 
aber ein Adenom im | 
Jugulum. Grundums. 
— 6 

17 

$, 55 J. 
2673/39 

S. n. at. 1 

i 

35 J., keine eigentl. 1 
BoscJnrerden 

apfelsinengrosscs --Ide- 
nom am Isthmus. 
Grundums. -k 12 

IS 

$, 57 J. 
998/39 

S. n. t. 

8 J.; 3 J, Kervositat, ^ 
Herzklopfen 

1 

1 

mass, rechtsseit. Yergros- 
serung. Jlnnubr.- 
Dampfg. Tremor. 
Grundums. 4- 47 , 

19 

0, 58 J. 
2507/39 

S. n. t. 

1 

13 J., in d. letzten Zeit i 
Nervositnt, Zittern 

1 

lin’. 

Grundums. -f 50 , 

20 

$, 51 J. 
1508/39 

S. n. t. 

25 J.: 4 J. Xervositat 

Starke doppelscit. Vcv- 
grbsscrung. Tremor. > 

Grundums. -f 33. i 

Rechtsseit. Kecuriens- 
parese 

21 

$, 46 J. 
1178/40 

S. n. at. 

30 J,, leiclito Druck- 
symptome 

Starke Yergrbsserung. 
Mnnubr.-Diimpfg. 
Grundums. -:-2I 
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Eontgenbefund 



I 

Kompressioti voti 
beid. Seiten u. vonj 
Yorn ' 


Operation, Gewieht d. Op. 
Traparats 


Resect, lob. amb. -f linksseit. in- 
trathorakak Partie binter d. 
Trachea. Zwei Drainrohre. Gew. 


! 945 g 

f 


Ergebnisse v. Nacliun- 
tersuchnngen * j 


Lt. Brief Wohlbefinden! 


Dislokation nach 
reehts 


I Resektionsennkleation d. linksseit. Keine Symptome. 
j Partie Jiintor d. Trachea. Zwei Bontgenbef.: o. B. 
I Drainrohre. Gew. 43 g 


Dislokation nach ! Enukleationsresektion. Heraus- — 

reehts, Kompres-j lu.x'ieren m. Haltenaht u. Ko- 

sion Yon hinten j cherschem Spatel. Ein Drain- j 

I rohr in d. Brusthohle. Gew. 72 g 1 


Dislokation nach Resect, lob. amb. Zwei Drainrohre, 
links, Kompres- ^ Gen-. 215 g 
! sion von vorn nachj 
1 liinten u. von beid. I 
! Seiten 


Keine subj, od. obj. 
Erscheinungen. 
Grundums. — 9. 
Rontgenbef.: keine 
Dislokation, leichte 
Kompression 


Dislokation nach Resect. lob. amb. Herausluxiereii Lt. Brief keine Er- 
j reehts, Kompres- einer grossen 'linksseit. Partie. scheinungen 
j sion von hinten Zwei Drainrohre. Gew. 145 g ' 


. Dislokation nach 
I reehts, Kompres- 
I sion von Seite zn 
I Seite 

j Dislokation nacli 
I reehts, Kompres- 
sion von vorn 

Dislokation nach 
reclits Kompres- 
sion von vorn 

Dislokation nach 
links, Kompres- 
sion %'on vorn 

Dislokation nach 
links, Kompres- 
sion von vorn 


Resect, lob. sin. Herausluxieren i Koine snbj. od. obj.i 
einer grossen linksseit. Partie j Erscheinungen. 
m. Koebersebem Spatel. Zwei ; Kein Rontgenbild 
Drainrohre. Gew. 140 g i 

I 

Resect, lob. amb. Herauslii.xiercn I Keine subj. od. obj. 
einer grossen linksseit. Partie. ] Ei-scheinungen 
Zwei Drainrohre. Gew. 250 g 

Resect, lob. amb, Herausluxieren I •[■ zwei Tage nach d. 
einer grossen linksseit. Partie | Operation an Bron-l 

m. Eingern u. Peans. Zwei | chopneumonic 1 

Drainrohre, Gew. 336 g I 

Resect, lob. amb. Herausluxieren . { 

einer ganseeigrossen rechtsseit. 

Partie m. Kocherscliem Spatel. 

Zwei Drainrohre. Gew. 198 g 

Resect, lob, amb. Herausluxieren 
einer linksseit. Partie m. Peans. 

Zwei Drainrohre. Gerv. 297 g. 


Keine subj. od. obj. 
Beschwerden. Keinj 
Rontgenbild. 


Dislokation nach 
links, Kompres-. 
sion von hinten 


Rraect. lob. amb. Stiickweiso Ent- 
mrnung einer rechtsseit, Partie. 
Temporare Tamponade. Ein 
Drainrohr. Gew. 37G g 
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Therapie. 

Die Be]la^dlung war bei alien Dallen operativ. Die absolute 
Operationsanzeige ist gegeben, sobald eine intratborakale Struma 
diagnostiziert ist. Der Bingriff bestaixd in Kesektion, entweder in 
subtotaler Kesektion eines oder beider Lappen init dem intra- 
tborakalen Adenom, oder lediglicb in Ennkleationsresektion des 
Adenoms. Die Vorbebandlung war Bettrube nnd bei den toxiscben 
Fallen Kinifosgaben, bis die Pnlskurve gesunken nnd eine sicbere 
Gewicbtszunabme eingetreten war. Das Gewicbt wurde dabei 
jeden diitten Tag kontrolliert. Die Grundumsatzwerte winden 
in den meisten Fallen niedriger, aber Puls nnd Gendcbt wurde 
grossere Bedeutung beigemessen. Keiner der Falle bat vor der 
Operation Jod erbalten. Den nicbt toxiscben Fallen wurden bei 
der Entlassnng taglicb 3 Tropfen einer 0,01prozentigen KaJ- 
Ldsung verordnet. 

Zur Scbmerzlosmacbung diente bei samtlicben Fallen die Lo- 
kalanastbesie mit Iprozentigem Novocain mit Adrenabnzusatz. 
Dabei wurden, sofern es sicb nicbt um eine besonders grosse 
Struma bandelte, 60 com vor dem Hautscbnitt tiber das Opera- 
tionsfeld verteilt; nacb Freibgung der Muskulatm wurden weitere 
40 ccm injiziert, und zwar bauptsacblicb nacb oben und in den M. 
sternocleidomastoideus sowie lateralwarts und abwarts in das 
Gewebe am Jugulum. 

Das Operationsverfabren war folgendes: Kbagenscbnitt rmnut- 
telbar liber dem Jugulum. Spaltung der geraden Muskeicbeii. 
TJnterbindung und Durcbtrennung der Vasa tbyr. sup. und Frei- 
praparieren des oberen Pols des betreffenden Lappens. Die Art. 
tbyr. inf. wurde nur bei zwei Fallen unterbunden (im Beginn der 
Serie), Dann vorsicbtige Freilegung der intratborakalen Partie 
mit dem Finger, unter XJmstanden bei gleicbzeitigem Zug mit 
Haltenabt. Darauf wurde die Struma mit dem Finger oder mittels 
des Kocberscben Spatels aus der Brustboble berausluxiert. Venn 
dies sebr grosse Scbwierigkeiten macbte, wurden zunacbst ctwa 
vorbandene Zysten punktiert und der Inbalt abgesaugt, ab und 
zu nacb Zerstiickelung. Die Kapsel ist meistens ziemlicb bart imd 
fest. Macbt man daber oben einen Einscbnitt in dieselbo, und 
zerquetscbt man dann den Inbalt mit dem Finger, so lasst sicli 
die Strumapartie sebr leicbt in der intakten Kapsel vorzicbon. 
Hin und wieder cimnal platzte die Kapsel, und die Strnina 
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sfciickiveise herausbefordert 'vs'erden. Einmal war die Kapsel in dcr 
Tiefe so fest verwaobsen, dass der unterste Teil derselben zu- 
riickgelassen, werden musste. Nacb dem Herausluxieren Abscbnii- 
rung mit 2 starkeu Naktfaden und Resektion mit Zuriicklassen 
einer biuteren lateralen Partie. Die Tboraxboble wuxde wabreud 
der weiteren Resektion. der Struma temporar tamponiert. Nacbber 
wurde die Tamponade entfernt und die Gefasse sorgfaltig unter- 
bunden oder umstocben. Nui ausnahmsweise musste die Tampo- 
nade im Tborax liegengelassen werden, und sie wurde da an einem 
der auf die Operation folgenden Tage entfernt. Muskeln und 
Haut wurden genabt, nacbdem zuvor auf jeder Seite ein kurzes 
Glas- oder Gummidrain eingelegt worden war, welcbes am 2. oder 
3. Tage nacb der Operation berausgenommen wurde. Ab und zu 
wia’de ein Gummiscblaucb in Ricbtung auf die Brustboble einge- 
fubrt und dann ebenfalls nacb 2 Tagen entfernt. Trachealkatbeter 
wurden bei alien Operationen bereit gebalten, braucbten aber 
niemals angewendet zu werden. Die u. a. von Sauerbbtjch emp- 
foblene Spaltung des Brustbeins bat sicb als entbelirlicb erwie- 
sen, desgleicben die von Lahey angeratene feste und langdauernde 
Tamponade der Tboraxboble. Das Gewicbt der resezierten Ge- 
websstiicke schwankte zwiscben niedrigstens 43 und hocbstens 
945 g. Im ailgemeinen lag es zwiscben 100 und 200 g. 

Der postoperative Verlauf war in den meisten Fallen glatt, obne 
Komplikationen . 

Ein Fall kam 2 Tage nacb der Operation plotzlicb ad exitum. 
Die Obduktion ergab keine Besonderbeiten im Operationsgebiet, 
aber eine Tracbeo-Broncbitis purulenta Broncbopneumonia 
bilateralis (Fall 18). Bei einem Fall trat nacb der Operation eine 
exsudative Pleuritis auf der recbten Seite auf, und die Entlassung 
konnte infolgedessen erst 1 Monat nacb der Operation erfolgen 
(Fall 21). Von den iibrigen Kranken sind die allermeisten 1 Woclie 
nacb der Operation gebeilt entlassen worden. 

Eine einseitige Recurrensparese mit leicbter Heiserkeit blieb bei 
einem Fall nacb der Operation dauernd besteben. Hierbei lag eine 
Abductorlabmung mit dem Stimmband in IMittelstellung vor. 

Bei samtlicben Fallen bandelte es sicb um nodose Strumen mit 
einem oder mebreren makro- bzw. mikrofollikularen kolloidbalti- 
gen Adenomen. 

Nacbuntersucbt wurden 17 der Falle, davon 4 1 Jabr nacb der 
Operation, die iibrigen mebrere Jabre nacb derselben. Bei einem 
Fall kam ein Rezidiv vor, mit einer kleineren intratborakalen Par- 
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tie a\if der anderen. Seite (Ge%\dclit bei der 2. Operation 50 g). 
Die zweite Operation wurde 5 Jabre nacli der ersten vorgenom- 
meix (Fail 8). Von den iibrigen naciinnteisncbten Eranken Avaren 
alle frei von sowoH subjektiven nie objelctiven Besckwerden, bis 
auf die obenerwabnte Eecurrensparese. Die Rontgenuntersiiclnmg 
ergab, wie oben angegeben ist^ bin und wieder einmai, dass eine 
gewisse Dislokation der Trachea -sveiterbestand; die Kompressioa 
war jedocb verscbwunden. 


Zusamiueufassiuig. 

Verb bericbtet iiber eine Zusainmenstellnng von intratlioraka- 
len Strumen (Prof. Troells lilaterial von operierten Strumen aas 
den Jabren 1919 — -1940). Das Gesamtmaterial bestelit aus 2625 
operierten Fallen, und von diesen waren 21 intratborakal in dem 
Sinne, dass die Struma bis an den Aortenbogen oder unter diesen 
binabreicbte. Alle diese 21 Falle wurden operiert. Die Operation 
bestand im allgeineinen in einseitiger oder doppelseitiger snbtota- 
ier Eesektion der Lappen mit der intratborakalen Partie, oder 
aucb nur in Enukleationsresektion des Adenoms, ab und zii uufc 
Zerstuckelung. Der jjostoperative Verlauf war im allgemcincn 
komplikationslos. Bei eineni Fall blieb eine dauernde Eecurrons- 
parese zuriiok. Ein Fall kam an Bronchopneumonia bilateralis ad 
exitum. 17 Falle sind nacb wenigstens einem Jabre nacbunter- 
sucbt, und zwar — ■ bis anf den Fall mit Eecurrensparese und eincu 
zweiten mit Eezidivoperation 5 Jabre spater — mit cluxchans 
gutem Endergebnis. 


Summary. 

The author has assembled the cases of intratboracic struma in 
Professor Troell’s material of operated goiter from 1919 tbrougk 
1940. The entire -material ■ consists of 2625 operated cases, 21 of 
which were intratboracic in the sense that the goiters reached or 
passed the arch of the aorta. As a rule the operation consisted 
of unilateral or bilateral subtotal resection of the lobes with tke 
intratboracic portion or else of enucleation resection of the ade- 
noma, sometimes with morcellation. Convalescence was generally 
uneventful. One patient contracted permanent recurrent paresis 
and one died of bilateral bronebopneuraonia. Seventeen cases 
were submitted to after-examination one year after the operation, 
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and all of them — with the exceptions of the cases of recurrent 
paresis and another operated on for a recurrence after five years — 
showed good endresults. 


Resume. 

L’auteur apporte une etude des cas de goitres intrathoraciques 
provenant du materiel de goitres operes par le Prof. Troell de 
1919 a 1940 inclusivement. L’ensemble de ce materiel comprend 
2625 cas operatoires, sur lesquels 21 etaient intrathoraciques, 
en ce sens que le goitre atteignait, ou depassait par en has, la crosse 
de I’aorte. Tons ces 21 cas ont ete operes. L’intervention a gene- 
ralement consiste en resection lohaire uni- ou bilaterale, subtotals, 
comprenant la portion intrathoracique, ou bien il s’est agi d’une 
enucleation — ■ resection de Padenome, une fois ou I’autre avec 
morcellement. Les suites operatoires ont ete habituellement de- 
pourvues de complications. II y a eu un cas de paralysie persistante 
du recurrent et un de mort par bronchopneumonie bilaterale. 
17 cas ont ete reexamines apres une annee au moins, et tons — 
sauf celui de la paralysie rdcurrentielle, et un autre qui fut soumis 
a une op4ration pour recidive 5 ans apres — ont pr4sent4 un bon 
resultat final. 
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From the Mariestad Hospital, Sweden. 
(Surgeon in- chief: G. Bauer, H. D.) 


Late Results of Deiieryatioii of the Kidney 
for Renal Pain. 

By 

GUNNAR BAUER. 


In a paper read at a meeting of tlie Northern Association of 
Surgeons in Oslo, 1939, I had the opportunity of submitting an 
account of my experiences, up to that point, of the treatment of 
hydronephrosis and renal pain by denervation of the Iddnej'. 
A detailed account, including case histories, appeared in Ada 
Cliir. Scand. the same year. 

By that time eleven cases had been treated. The immediate 
result of the operation -was good in all cases. At that point, 
however, a definite oj)inion of the value of the treatment could 
not be formed owing to the shortness of the period the patients 
had been under observation, only four of them having been followed 
for more than one year, the rest a considerably shorter time. 

Several years have passed since then, and the observational 
period now exceeds five years for every case. A follow-up exam- 
ination has therefore been considered appropriate, and the resiilts 
of this are reported below,- 

Seven new cases have presented themselves in the meantime 
and a brief account will also be given of these. 

Folio w-«p In Ye.s t i gati on . 

It has been jmssible to arrange for a personal re-examinntion 
at the Mariestad Hospital of all the b-j’ear-old cases. Tlic subjec- 
tive symptoms of the patients have been studied in as objective 
a manner as possible, and the general condition, the state of the 
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cicatrix after the oj^eration and the urinary sediment have been 
recorded. The results are given in the appended table. 


EesuU of Benal Sympatliedomy at the j\[ariesia(l Hospital. 


Number ot cases 

Followed up for 

1 

Kesiilt 

Good ' Dubious 

i 

11 1 

over 5 years 

1 

11 


2 i 

> 4 > 

1 

j 1 

1 ^ 

> 3 » 

2 j 

i “ 

1 1 

> 1 year 

1 


2 

under ’ j > 

2 _ 

^ — 

18 


17 

1 ! 


It will be seen from the table that the result is good in all the 
cases which were followed up after more than five years. 

Thus, in the first place, all the patients had become free from 
fain. The symptom originally constituting the reason for the 
operation had been pain dating back from several years to a few 
months, localized to one Jddiiey only and, as a rule, consisting 
of intermittent colicky attacJcs, sometimes very severe, and with 
a marked tendency to occur at shorter and shorter intervals, or, 
in some cases, a more constant, prolonged, dull pain with liability 
to acute, severe exacerbations. All these symptoms disappeared 
immediately after the operation and have not since recurred. 


A single patient stated that on a few solitary occasions, at 
intervals of many months, she could feel for a sliort while what 
she described as a "sensation of fulness” in that side of the abdomen 
which had been operated upon, though not at the same spot as 
before the operation. However, she was not in the habit of giving 
any heed to this and had never found it necessary to stop work 
or to use pain-relieving medicines. 

All these patients exhibited a good general condition, mostly 
better than that before the operation. No postoperative hernia 


The state of the denervated Udney was examined in all cases 
at least once after the operation, usually several times. The urine 
was invariably free from any pathologic constituents, and on 
the side operated on it was possible to distend the renal pelvis 
with fluid up to an amount of 20 cc. without causing the least 
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sensation of pain, whereas before the denervation quantities of 
3 — 4 cc, up to 9—14 cc, elicited powerful attacks of pain. 

It would therefore seem justifiable to assert that the rend 
denervation lias given an extremely good result in all these cases. 
As a regeneration of the sympathetic tracts to the 1-ddney, if 
such is at all .possible, must have taken place long before, there 
is every reason to assume that the good result will also be perma- 
nent. 

Seven further cases of renal sympathetico-tonus have been 
treated since the former report was published. The histories and 
examination findings in these new cases agree in all essentials 
with those of the previous cases, and therefore a detailed descrip- 
tion is unnecessary. The operative technique has also been the 
same. 

These seven oases have also been carefully followed up, al- 
though the time during which some of them have been under 
observation is too short, as is evident from the table. With this 
reservation it may be stated, however, that in this group, too, 
the result is good almost without exception. In one case, operated 
on four years ago, I have nevertheless preferred to denote the 
result as dubious, A short account of this case follows. 

No. 176 J40. G. L., female, aged 20. Once or twice a week for the 
past several years the patient has had attacks of pain in tlie right 
side of her abdomen, unaccompanied by nausea, vomitings, or the like. 
In the course of years these pains have occurred more and more fre- 
quently, and of late they have been coming on 3 — 4 or even more 
times a day. They are characterized by a feeling of strong tension or 
cramp in the right part of the abdomen, localized to the region of the 
Iddney and radiating towards the back and a little downwards. These 
pains were not so severe at first that the patient could not continue 
her work. Kecently, however, they had increased in frequenej* and had 
simultaneously become more and more intense. AWieu the pains come 
on, she must stop her work at once and lie down on a sofa. After a 
while the pains then usually pass off and she experiences a sense of 
well-being and can resume work. On some occasions strangury has 
also appeared in association with the pains. 

These troubles have induced the patient to seek medical advice on 
repeated occasions during these years. >5hc has then been told tlia 
she is suffering from chronic appendicitis or similar affections, im 
no measures taken have afforded her any relief. On account of lief 
ever-increasing distress she has now applied here and been admitted. 

General sympathdico-tonus: Rather pronomreed. 

Urine: Xothing pathologic in sediment. 
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Urography: Right-sided hydroueplirosis of only moderate degree. 
Slight clubbing of calyces. The ureter shows nothing abnormal, but 
on the film taken after release of pressure it is strongly contracted 
iu contrast to the left ureter. Distinctly delayed emptying of the 

opaque medium. , . 

Cystoscopy: Bladder and ureters normal. Catheterization ^ easy. 
Ureteral drip; normal and the same on both sides. Ureteral sediment: 

nothing pathologic. ^ . 

Pain reproduction test: Sudden and intense pain in right renal region 
after an injection of only cc. of physiologic salt solution through 

the ureteral catheter. The patient lies twisting herself about and showing 
every sign of being in great pain. Questions put in different ways very 
plainly elicit the fact that these pains are quite identical with those 
she has in her attacks. The pains immediately disappear when the 
piston of the syringe is drawn back. 

Retrograde pyelography: In prone position slight hydronephrosis and 
clubbing of calyces. In up)right position no descent of the kidney. No 
kinking of the ureter observed. The otherwise customary re-photo- 
graphing after ten minutes to ascertain whether there is retention in 
the kidney could not be undertaken owing to the patient having 
swooned. On the films taken, however, it was observed that the ureter 
was contracted around the catheter and that no opaque medium was 
flowing alongside the latter. The renal pelvis would not take more than 
barely 4 cc. 

Operation, Jan. 19, 1940, Denervation of right hidney. No abnormally 
mobile kidney. Pelvis and ureter of normal appearance in the main. 
The ureter is pow’erfully contracted. No kinking or stricture of the 
ureter could be detected, nor any adhesions or crossing of abnormal 
vessels. 

Postoperative course: Completely uneventful. Returned home on 
tenth day. 

Follow-up examination: The pain had completely vanished. Normal 
cystoscopical finds. The urine from the denervated kidney came at 
a distinctly quicker drip rate than from the left side. Nothing pathologic 
in the sediment. 

Repetition of pain reproduction test: Still not the least pain or dis- 
comfort after injection of 20 cc, saline solution on right side. 

After the operation the patient was free from symptoms for about 
half a year. Then she began to experience some discomfort again, though 
not of the same nature as before. She now states that her present 
attacks come on once or twice daily and that thej usually' begin- with 
a feeling of nausea, a blackening before the eyes as if she were about 
to faint. She is worldng as a domestic servant, and when these attacks 
come on she must sit down on a chair and lean her head forwards for 
some minutes,^ after "which the symptoms vanish entirely. In associa- 
tion -with this intense feeling of weakness she usually also feels stabbing 
pains of an indefinite character, sometimes in one side of the abdomen, 
sometimes in the other, though generally on the right side and then 
perhaps somewhat more anteriorly than before the operation. They 

32 — H1196. Acta chir. Scandd'nav. Vol. XC. 
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are never combined with any form of strangury. The patient has also 
become exceedingly nervous, is prone to get uneasy, to veep, etc. Her 
menses have also become very irregular as regards interval, duration 
and quantity. 

The patient was admitted for re-examination in January, 1941. She 
was then very neurotic, but othenvise nothing pathological vas found 
at a thorough examination. 

In order to ascertain whether any recidivation from the denervatcd 
kidney was present a re-examination of the urinary tract was made. 
Urography showed exactly the same picture as at the previous examina- 
tion, and the cystoscopical findings were also normal this time. There 
was nothing pathologic in the urinary sediment. At a pain reproduction 
test the patient was still unable to trace the least pain or discomfort 
from the the renal region after 20 ec. had been injected. 

During the patient’s stay in hospital a couple of attacks were ob- 
served and the character of these suggested the possibility of an affec- 
tion of the biliary passages. For this reason cholecystography vas 
performed, which showed good filling and good shape of the gall- 
bladder but a great delay in the emptying time. 

In view of these findings, it was assumed that a spastic state of 
Oddi’s sphincter was present. Treatment with eupaverin in small doses 
seemed to have a very favourable effect, and the patient was tberefore 
discharged. 

After a mouth she returned, however, complaining of continued 
pains. She was then so distressed by these that she begged for an 
exploratory operation. 

On March 6, 1941, an exposure of the gall-bladder was therefore done. 
This organ was found to be distended and non-compressible. On furtlicr 
exploration it was found that the long and narrow cystic duct had an 
S'Shaped kinlc, caused by abundant adhesions. MTien these v'c^e 
loosened, so that the cystic duct could be stretched, the gall-hladdd 
readily emptied. Evidently a kind of water seal was present. Ths 
operation was finished off by an ordinarj'" cholecystectomy, after 
which the entirely unaffected appendix was also extirpated. 

At a follow-up examination in October, 1941, it was found that the 
patient had remained perfectly free from pain. At the final follov-up 
in April, 1944, the patient was unable to present berself for drrec 
examination. She wrote, however, that there had been no signs of the 
pains in the renal tract, but that on solitary occasions she had been 
subject to attacks of the same abruptly insetting nausea as Avas de- 
scribed aboA'e in connexion with the patient’s second admissioir to 
hospital. Iso notable pains occurred, hosvever, iu association svit i 
these attacks. 

The case described has reference to a patient Avith attacks of 
piain, mainly localized to the riglit side of the abdomen, coming 
on at cA'er shortening interA-als and increasing iu intensifc)’. After 
dencrA'ation of the kidney the patient Avas free from pain; hnlf ^ 
year later, hoAveA’cr, she dcA’cloped similar symptoms ngaim 
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Eadiological and operative e\T.dence was tlieii found of .patho- 
logical conditions in the biliary system. After cholecystectomy 
the patient was permanently free from her symptoms. In %dew 
of this the question naturally arises whether the patient’s distress 
had not been due all the time to her cholecystopathy, and hence 
that the diagnosis of sympatheticotonia renis had been an er- 
roneous one, so much the more as the purely objective finds 
from the Iddney were unusually little pronounced at the X-ray 
examination and at the operation. However, it must be observed 
that the patient’s attacks of pain had to some extent been of 
two different types. Those attacks to which she had been subject 
before the Iddney operation had their special character and were 
of exactly the same type as the pains which arose on distension of 
the renal pelvis with common salt solution after even so unusually 
a small amount as 3 — 4 cc. After the denervation, the pains of just 
this type vanished. Those attacks AvMch began to appear half a 
year later were ol a somewhat different character and were cured 
after cholecystectomy. Certainly some relatively gross anatomical 
changes were observed at this operation, but the whole type 
of the attacks would nevertheless seem to point rather to. a 
dysldnesia of the biliary passages as their ultimate cause. 

Probably the situation may be interpreted thus, that this very 
sympathetico'tonic patient possessed an uncommon tendency to 
spastic conditions of the vegetatively innervated, non-striated 
sphincter muscles. At first, then, this spastic tendency affected 
the annular muscles in the calyces and pelvis of the right kidney. 
This morbid state was relieved by the denervation of the kidney 
After some time similar spastic conditions arose in the sphincter 
Oddi. They could be overcome in the main by the operation on 
the biliary system. None the less, as the conditions are not per- 
fectly clear, I have, as already mentioned, 2 ireferred to denote 
the result of the renal denervation in this case as dubious. 


Can Denervation of the Kidney Cause Injury to the Kidney 
or other Complications? 

An account of the results of renal denervation 'would not be 
complete without some reference to this question. The matter 
has already been discussed in detail in my previous paper, in 
which the view was put forward that no such injury is demon- 
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strable. 'WTiat is therefore primarily to he considered on tlii^ 
occasion is whether the latter follow-up examinations or the 
experiences gained from new cases are of a nature to moclifv 
this conception. 

It may he stated that such is not the case. As mentioned above, 
all the cases have been examined after the operation at least 
once, mostly several times, by means of cystoscopy and ureteric 
catheterization, and in every case, with a single exception, tlie 
Iddney operated upon has functioned irreproachably and pro- 
duced a normal urine with a normal rate of drip, in some cases 
a somewhat increased rate. The only exception has ahead}- 
been discussed in my previous paper (page 180), It was a case 
in which at the operation ligatures had to be placed on a couple 
of relatively large branches of the renal artery, with the result 
that the renal function suffered considerably for a time. A year 
later, however, the kidney again produced a comj)letely normal 
urine, although the rate of secretion was much lower than that 
of the other kidney. This has caused no chsconrforts of any kind 
up to the time of the follow-up examination five years later. 

No complications of a serious nature connected with the opera- 
tion have been observed either. In the case just described there 
was a protracted sluggish secretion from the wound. In another 
case there arose for a few days a limited basal pneumothorax, 
caused by a small rift that happened to be made in the pleura 
at the resection of the twelfth rib. In sphte of this the patient 
was able to get up four days after the operation and to return 
home on the 13th day. In one case the piatient had a mild pleural 
irritation on the non-denervated side. There were no other 
troubles. Otherwise the course during and after the operation 
has been entirely uneventful. 


Conclusion. 

The author’s follow-upi examinations of cases of renal sympa- 
thetico-tonus previously opjcrated upmn and his exprcriences from 
new cases seem to show that if a I’eliable diagnosis can b' 
arrived at, with the aid of rules set up? in the author s prc\ ion.- 
p?aper, a very good result can be confidently cxpiected from rena 
sympathectomy. The opieration may be described as hannh" 
to the kidney, and the risk of complications is ver}' small. 
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Summary. 

Follow-up investigation of 18 cases of renal sympatlietico- 
tonus treated by denervation of the Iddney. 

Eleven of tliese cases have been described in detail in an earlier 
paper of the writer’s, in connexion with an account of the patho- 
logical anatomy and symptomatology of this disease. These cases 
have now been re-examined after five years. The result must be 
denoted as good, all the patients having been completely and 
lastingly relieved of their earlier attacks of pain. 

Seven further cases have been subsequently treated on the 
same principles. The time of observation for these is certainly 
shorter, but here, too, no recurrence of the attacks of pain has 
been observed in a single case. For one of these cases the result 
has nevertheless been regarded as dubious, in that the possibility 
of an erroneous diagnosis having been made can not be excluded. 

The operation was on no occasion followed by serious complica- 
tions and caused no injury to the denervated lddne 3 ^ At the 
follow-up examinations the denervated Iddneys were found to 
produce a normal amount of normal urine. In one case only 
the rate of secretion was diminished. 

Zusammcnfassuug. 

Eachuntersuchung an 18 Fallen vonrenalem Sympathetikotonus, 
behandelt mit Denervation der Niere. 

11 dieser Falle wurden in einer friiheren Albeit von Veif. gele- 
gentlich eines Beriohtes iiber die pathologische Anatomic und 
das Symptomenbild bei dieser Kranlcheit eingehend beschrieben. 
Diese Falle sind jetzt nach 6 Jahren nachuntersucht worden. Das 
Ergebnis ist als gut zu bezeichnen, indem samtliche Kianken von 
ihren friiheren Schmerzanfallen vollstandig und dauernd frei sind. 

AVeitere 7 Falle sind seither nach den gleichen Prinzipien be- 
handelt worden. Die Beobachtungszeit derselben ist kiirzer, aber 
auch hier wurde in keinem einzigen Falle ein Wiederauftreten 
der Schmerzanfalle beobachtet. Bei einem dieser Falle ist das Er- 
gebnis jedoch als zweifelhaft angesehen worden, indem die Mog- 
lichkeit einer Fehldiagnose nicht ausgeschlossen ist. 

Der operative Eingriff war niemals von ernsten Komplikationen 
begleitet und brachte keine Sphadigung der denervierten Niere 
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mit sicli. Bei der Nacliuntersucliung stellte sicli heraus, dass diese 
Nieren eine normale Harnmenge produzierten. Nur in einem Falle 
war die Sekretionsgesciiwindigkeit iierabgesetzt. 


Resume. 

Resultats des examens de controle portant sur 18 cas d’liyjjer- 
sympatliicotonie renale traites par enervation dn rein. 

Onze de ces cas ont ete decrits avec tons les details dans un 
article anterieur de I’anteur, qui expose on meme temps I’ana- 
tomie pathologique et le tableau symptomatique de cette affec- 
tion. Ces cas ont maintenant ete reexamines apres 5 ans. Lc 
resnltat obtenn doit etre deciaxe bon pnisqne tons ces maiades 
ont ete completement et durablement debarrasses de Icnr an- 
ciennes crises douloureuses. 

Sept autres cas ont, par la suite, ete traites selon les memes 
principes. La duree d’observation, pour eux, est plus courte, 
mais obez aucun, ici non plus, on n’a note le retour des crises 
de douleurs. Tout de meme, dans Tun de ces cas le resultat fiit 
considere comme douteux, attendu que la possibilite d’une errour 
de diagnostic n’est pas exclue. 

L’intervention operatoire n’a jamais entraine de complications 
serieuses, ni cause aucun dommage an rein enerve. Lors des 
examens de controle on constata que les reins operes produisaicut 
une quantite normale d’urine normale. Dans un seul des cas !a 
vitesse de secretion etait diminuee. 
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Baueb, G.; Treatment of Hydronephrosis and Eenal Pain i>) 
Denervation of the Kidney. Acta Chir. Scand. 1939, So, lo • 



Aus der chirurgischen Abteilung des St.-Goran-Krankenhauses 

in Stockholm. 

(Chef: Prof. .A. Troell.) 


Blvitjodstudieii. 

Yon 

THORE OLOVSON. 


Seit Eiiiiuhrung der ersten Mikrometliode zur quantitativen 
JodbestimmuRg sijad zwanzig Jahre vergangen. Bei alter eu Ver- 
fahren waren zur Jodaualyse etwa 200—300 ccui Blut erforder- 
lich. Die neue Mikrometliode ermogHclite es, mit nur 10 com 
exakte Bestimmuugen ausfuliren. Der XJrkeber der Metliode war 
V. Fellenberg. Dieselbe bffnete wie ein Scliliissel das Tor zum 
klimscheu, Forscbuugsfelde der Blutjodstudien,. 

lu den, auf 1924 folgenden Jabren wurden eine Beibe bedeu- 
tungsvoUe, grundlegeude Untersucbungen veroffentlicbt (Glimm 
und IsBNBBUCH, LuNDE, Closs und Pedersen, Beith, Veil und 
Sturm, Peeieeer, Biilmann, Schwaiboldt, Widmann, Mobius 
u. a.). Das Prinzip der Fellenbergscben Metbode ist folgendes: 
das Blut Oder die orgauisobe Substanz wird nacb Zusatz von 
Alkali bei bober Temperatur verascbt. Das' Jod verbindet sicb 
dabei mit Kalium zu Jodkalium, welcbes in Alkobol loslicb ist. 
Back Alkobolextraktion wird alsdann das Jod titrimetriscb be- 
stimmt. Das Verfabren bat gewisse Scbwacben, u. a.' die, dass 
die Verasobung offen bei bober Temperatur stattfindet, wodurcb 
die Moglicbkeit unkontrollierbarer Jodverluste gegeben ist. Die 
Metbode ist ferner zeitraubend und scbwer zu beberrscben. 

Die Fellenbergscbe Metbode, welcbe auf diesem Gebiet babn- 
brecbend gewirkt bat, ist beute in grossem Umfabg- verlassen. 
Heutzutage bedient man sicb meistens eines von' Leipert 1933 
angegebenen Verfabrens oder Modifikationen desselben. Die Lei- 
pertscbe Metbode wird zum Dnterscliied von der Fellenbergscben 
als die feucbte bezeicbnet. Aucb bei ibr arbeitet man mit 10 ccm 
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Blut, desseft organisclie Substanz mit Glirom-Scliwefelsaurc ver- 
branut wird. Das Jod wird in nicbt fliicbtige Jodsaure \imgewau- 
delt. Durcb Reduktion mit arseniger Saute wird das Jod frci 
gemacbt, damt in eine Vorlage mit alkaliscbem Inbalt liinuberge- 
trieben und titrimetriscb bestimmt. Die ganze Prozedur gekt in 
einem geschlossenen System von Glasrobren und Kolben von- 
statten. 

Das Leipertscbe Verfabren ist einfacber auszufubren und lie- 
fert zuverlassigere Werte. Jeglicbe Blutjodanalyse ist jedocb sclnver 
und zeitxaubend, aucb diese. Jede Bestimmung dauert ca. 3 Stun- 
den. Die Anforderungen an Jodfreibeit der Reagenzien und Uton- 
silien sind bocb. 

Ramentlicb nacb der Einfiibrung der Leipertscben l\Ietkode, 
also wabrend des letzten Jabrzebnts, sind die kliniscben Bhit- 
joduntersucbungen in etwas grosserem Umfang betrieben vorden. 
Wenn aucb die Resultate der Blutjodforscbung nicbt eine so 
Avicbtige Rolle bei Strumafragen gespielt baben, wie man es sick 
anfangs vorgestellt batte, baben sie docb fiir die Kenntnis des 
Jodumsatzes grosse Bedeutung erlangt und unset AVissen iiber die 
Beziebung zwiseben diesem und der Scbilddrbse erweitert. 

Dass das Blut normalerweise kleine Jodmengen entbalten kanu, 
war bereits durcb Untersuebungen Anfang unseres jabrbunderts 
bekannt (Blum und Gbutzner 1913, Kraus 1915, AAbNicLER 1915, 
A\''interstein 1918, Kendall und Richardsson 1920, Mac 
Clendon 1924, Buchholt 1924). Man liielt aber das Auftreten 
dieser kleinen Jodmengen im Blut fiir alimentar bedingt. Durcli 
Untersuebungen der spiiteren Jabre ist jedocb erwiesen worden, 
dass das Blut konstant Jod entbalt. Das Jod kommt ini Blut 
teils anorganiscb, in Rorm von Alkalisalzen, teils organiscb an Ei- 
weissstoffe und Rett gebunden vor. Rack Angabe gewisser Ror- 
seber (Sturm, Lunde u. a.) soli das organisclie Jod, die alkoliol- 
unloslicbe Rralction, welcbe bis ca. 30 % des Gesamtjods betragt, 
das eigentUebe aktive Prinzip der Scliilddriise darstellen. ilndore 
bestreiten dies. 

Zur Zeit liegen Untersuebungen iiber den nornialen Jodspiegel 
des Blutes in reebt grosser Anzabl vor. Mit gewissen nacb oben 
und unten sebwankenden Grenzworten baben sicb zienilick iiber- 
einstimmende Werte ergeben. Die Differenzen finden ilnc 
kltirung zum Teil in der Verwendung versebiedener Untcrsucliung.s- 
metboden. In Tab. 1 babe icb einige Kormalwerte aus dem Sebrift- 
tum zusammcngestellt. 
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Tab. 2. 

Bluijodwerie bei Normalf alien. 
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l^ragestellungen, niclit um die absoluten Werte bandelt. Die Haupt- 
sacbe ist, dass die Jodwerte in. demselben Laboratoriiim a\if cincr 

einigermassen konstanten Hoke liegen. . 

Es ist also erwiesen, dass Jod ein pbysiologiscb, I’egelmiissig 
rorkommender Bestandteil des Biutes ist, nnd dass der nornw c 
Blutjodspiegel eine gewisse Konstanz anfweist.^ miu-schoinhcji 
ist es so, dass die AufrecliterlialtTing des Bhitjodspiegels nac i 
abnlicben Gesetzen vonstatten gelit, 'svie wir sie von amlorcn 
Blntkonstanten, z. B, Blntzucker, Kallc usw. her kenncn. n' 
Hunger liiilt das Blut seinen Jodspiegel fest (Veil nnd Sturm)- 
Gewisse Ideinere jabreszeitlicbe Sclnvankungen kommen ^o^ (* i 
TEScu, Bijtder, Veil nnd Sturm). Die Yariationen sind mdcsscu- 
gering, sie betragen nnr 4 — 5 y. Interessant ist der TJnistauf - 
dass sick der Jodgekalt des Blntes 'wakrend des vciblicken ’C 
nitalz}dvlus andert. Beim Beginn dor i\Ieirstrnation tritt n.im n 
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eiix Aiistieg des Blutjods ein (Sciieringer, Veil mid Siuui^i) 
Leibert, Maurer mid Dietz). Bine Steigerung liisst sick auck 
wakxend der Sckwangersckaft konstatieren (Backelmann und 
Scheringer). Gewisse psyckiscke mid iiervose Reakiionen, kef- 
tige Gemiitsbeivegungcn okne Erkokiing des Grmidumsatzes wer- 
den mitunter von einer Zmiakme des Blutjods kegleitet (Witt- 
KOWER, Timpe, Schittenhelm uiid Eisler). j\Iancke Medilcamen- 
te, wie Adrenalin, Atropin, Morpkin, steigern den Jodgekalt des 
Blutes, andere, beispielsweise Ckolin, Pilokarpin, Digitalis mid 
Insulin, bringen ikn zum Sinken. 

In bezug aiif den Regulationsmeckanismus des Bliitjodspiegels 
kerrsckt nock grosse Unklarkeit. Die vorstekend angefiikrten Be- 
obacktungen macken ersicktlick, dass der Blntjodspiegel untcr 
dem Einfluss endolainer und vegetatwer Eaktoren stekt, dock 
ist ganz offenbar, dass die Sckilddriise als Regulator des Jods 
eine zentrale Stellung einnimmt. Da man ferner gefunden kat, 
dass die Tatigkeit der Sckilddruse sowokl von der Hypopkyse 
(tkyreotropes Hormon) als auck vom autonomen Nervensystcm 
abkangt, muss man damit recknen, dass die Regulation des Jod- 
gekalts im Blut unter Beteiligung dieser Eaktoren crfolgt. 

Die wicktige Rolle der Sckilddriise im Jodkauskalt des Orga- 
nismus erkcllt u. a. aus der Tatsacke, dass diese endokrine Driise 
das jodreichste Organ des Kbrpers ist. Ein Vergleick zwisclien 
dem Jodgekalt beispielsweise des Gekirns und der Sckilddriise 
fiikrt zu iiberrasckenden Zaklen: wiikrend 10 g Hirnsubstaiiz ca 
23 y Jod entkalten, findet man in derselben ilenge Sckilddrii- 
sensubstanz 3500 y (Lahey), Es ist jedock zu beackten, dass 
die Tkyreoidea nur einen Bruckteil der gesamtcn Jodmenge des 
Korpers enthalt. In der Muskulatur befinden sick z. B. etwa 
50 % des Gesamtjods. Auck Haut und Eierstocke sind verkalt- 
nismassig jodreick. 

Der regelnde Einfluss der Sckilddriise auf’den Jodgekalt des 
Blutes mackt sick u. a. auck nack der Totalexstirpation der Driise 
bemerkbar (Curtis, Barron, Philips, Sturm). Sowokl klinisck 
wie experimentell ist festgestellt worden, dass mit der Entfer- 
nung der Tkyreoidea die Regulation des Jodumsatzes aufhort. 
Der Blutjodspiegel verliert .seine Konstanz und wird von exo- 
genen Binfliissen abkangig. Eine eindeutige Beziekuiig zwiscken 
Sckilddruse _und Blutjodspiegel gibt sick ferner darin zu erken- 
nen, dass Anderungen des funktionellen Verkaltens der Driise 
auck betriicktlicke Veranderungen’ des Jodgekalts im Blut zur 
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Polge liaben. Dieser TJmstand besitzt grosste Becleutimg fiir die 
Strumaforscbung. 

Ein Zusammenbang zwiscben Basedow, Scliilddriise imd Jodum- 
satz bestebt offenbar; welcbe Rolle aber die Tliyreoidea Merbei 
spielt, ist uocb uuklar. Auf der einen, Seite wird der Scliilddruse 
eine eRtgiftende Wirkung auf intermediar entstebende Stoffwecli- 
selprodukte zugescbriebeu, auf der audereu bait man die Driise 
fiir die Bildungsstatte eiues Stoffwecbselbormons. Kliiiiscbe uni 
experimeutelle Untersucbungen sprecbeR dafiir, dass die Ursaclie 
der Basedowscben, Krankbeit iix eiuer gesteigerteu Ausscbwein- 
luuug des Kolloids der Driise uud der in diesem entbalten Driiscn- 
produkte zu sucbeu ist. Der Jodgebalt des Blutes und der Scliild- 
driise weisen bei diesem Leiden typiscbe Verandenmgen auf. Rad! 
Saegessee betragt der Jodgebalt der Tbyreoidea bei Basedow- 
kranken nur ungefabr Vio des Jodgebalts der normalen Driise, 
und der Blutjodspiegel ist bei diesen in den meisten Etillen dcut- 
licb bbber als bei Gesunden. 

Dementsprecbend glaubte man im Anfang der Blutjodforscbung, 
im Blutjod, und zwar namentlicb in der Eiweisskomponente dcs- 
selben, ein Mass fiir die Eunktion der Scliilddriise zu finden. Die 
ersten Untersuchungsresultate scbienen aucb Belege fiir diesc An- 
scbauung zu liefern; spatere umfassende Versucbe zeigten aber, 
dass dies nicbt zutrifft. Der Blutjodspiegel ist kein direkter Mass- 
stab fiir die Scbilddriisenfunktion. Der Jodgebalt des Blutes ist 
kein Indikator fiir die Menge des Tbyreoideabormons. Das Bhit- 
jod stebt aucb nicbt in unmittelbarer Beziebung zum Grade der 
kliniscben toxiscben Erscbeinungen beim Basedow und ebenso- 
wenig zu den Grundumsatzwerten. 

Meine Blutjoduntersucbungen erstreckten sicb u. a. aucb auf 
eine Beibe von Basedowfallen. Die Besultate derselben sind in 
Tab. 3 zusaminengestellt. 

Bei keinem der Eiille war vor der Blutentnabine Jod verab- 
reicbt worden. Die Broken wurden auf nucbternen Magen eut- 
nommen, an demselben Tage, an welcbem die Grundunisatzbc- 
stimniung stattfand, deren Wert neben dem Jodwcrt in der la- 
belle angegeben ist. 

Ziebt man die obere Grenze der Norm bei 19 y%, so ergibt 
sicb, dass 22 von der 32 Eiillcn einen erbobten Jodgebalt dc^ 
Blutes aufweisen (68 %), die iibrigen 10 Wertc, welcbe im 
Berciob de.s Normalen liegen. Irgendein Parallelismus zivisrlicn 
Grundumsatzwerten und Blutjodspiegel ist nicbt zu konstatierci:. 
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Tal). 3. 


Bluijodwerie bei Basedowf alien. 


GescHeolit 

Alter 

Grundumsatz- 
•sv'ert in % 

Blutjodwort 
in /% 1 

■\V 

35 

+ 74 

! 

31.1 j 

1'' 

17 

+ 97 

11.9 , 

w 

59 

4- 54 

16.1 

w 

35 

+ 48 

16.5 1 

w 

25 

A 64 

149.0 



30 

4- 36 

13.5 

M' 

4G 

4- 42 

lO.O 

w i 

41 

4- 74 

30.O 

■vv 

52 

4- 62 

27.5 

\v * 

48 

4- 50 

12.3 

1 

53 

4- 90 

16.5 

''' 

16 

4- 48 

13.5 



31 

4- 43 

7,0 

! 

56 

4- 55 

29.0 

vr ’ 

56 

4-113 

85.0 

, 

53 

4- 55 

17.0 

w. 

19 

4- 50 

27.0 

^Y 

45 

4* 66 

27.8 

IV 

37 

~r 43 

40,5 

yv 

17 

4- 54 

44.0 

\v 

50 

4" 22 

27.0 

W 

■27 1 

4- 25 

38.0 

w 

38 1 

4- 71 

40.5 

If 

32 1 

+ 39 

29.0 

Af. 1 

19 1 

4- 50 ; 

67.0 

^v 

36 i 

4- 22 ! 

37.0 

■\r 

44 ,1 

4- 79 j 

38.0 

vr 

44 ! 

4- 23 i 

24.0 

AV 

66 I 

4-155 ( 

46.0 

w 

47 j 

4- 46 

31.0 

ir. 

6l 1 

4- 56 

20.O 

■\v 

24 1 

4-37 j 

80,0 


T U^^ersuciiiingsreilie ist 149 y%. 

m Scimfttum scliwanken die Angabe tiber den Hocbstwert z^i- 

oy^v 90 y%, Schneider und 

VVIDMANN. 256 y/o, VEIL und Sturm; 50 y%, Hirsch- 50 1 / 0 / 
Ldnde und Mitarbeiter; 276 y%). • y^J 

mit bei Basedo,rfal- 

u«?e“mdum2 Z««eBbang /aviscben Blutjed- 

dls d^R, T , f eaMeoken ist. Das Btgebais ist also 
dass der Blutjodspiegel wedei- vom Himscjiea Bildeooeh vo„ d„ 

tonkea mrt HypertbyiacdismaB eibobt-oad bei sokheo 
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mit Hypotliyreodismus lierabgesetzt ist. Diesbeziiglicli -wird aucli 
cler Bestimmung des Jodgelialts im Bhit ein bestimmter differen- 
tialdiagnostiscber "Wert ziierkanixt. 

Man bat indessen bei einer gewisseix, Ideinerenj Anzabl von 
Fallen mit aiisgepragtem H}T5ertbyreoidismns BhitjodNYerte gc- 
funclen, welcbe durcbaus in den Grenzen der Norm la gen, vas 
man aucb in meinex Untersucbungsreibe bemerken kaim. Mit die* 
ser Frage baben sicb namentlicb amerikaniscbe Forscber bescliiif- 
tigt; Pebkin nnd Lahey macbten geltend, dass derartigen aty- 
piscben, niedrigen Wertem beim Basedow eine interessante pro- 
gnostiscbe Bedeutung zukomme. Diese Antoren bebaupten, der 
Jodgebalt des Bliites lasse beim Basedow einen gewissen Znsam- 
inenbang mit der Bauer der toxiscben Sj’mptome erkennen, und 
zwar in der Weise, dass der Jodgebalt bei Fallen mit verbiiltnis- 
massig knrzer Dauer erbobt ist; den normalen Blutiodwerten soli 
man dagegen denjenigen bei Basedowfiillen begegnen, bei wolclicn 
die Krankbeitserscbeinungen langere Zeit bestanden batten. 

In Tab. 4 ist das vorliegende Basedowmaterial mit Eiicksiclit 
auf die Dauer der Symptome in Gruppen eingeteilt. Dabei wird 
ein allmablicbes Sinken des BlutjodsbeizunebmenderKranldicits- 
dauer deutlicb ersicbtlicb. Perkin und Lahey zicben die Grcnzc 
fur das Yorkommen erbobter Blutjodwerte bei cincr Dauer von 
9 — ^12 Monaten. Hat die Ebankbeit langere Zeit bestanden, so 
bait sicb der Blutjodspiegel bei normalen Werten. 

Als Erklarung fur diese interessanten Beobaebtungen ist fol- 
gendes angefubrt worden. Man bat durcb Harnjodbestimmung ge- 
zeigt (Perkin), dass Falle von H}T;)ertbyreose mit erbobtem Bliit- 
jodwert 0.25 — ■! mg Jod pro Tag aussebeiden. Da es sick bei 
dem zugefilbrten Jod gewohnlicb im Mittel um erbeblicb kiei- 
nere Mengen als 0.25 mg bandelt, befinden sicb diese Patienten 
infolgedessen in einer negativen Jodbilanz. Es liegt da die Amiah- 
mc nabe, dass die Scbilddriise, wenn das Hypertbyreosesyndroin 
eine liingere Zeit anbiilt, nacb und nacb ibren '\’’orrat an Jod 
abgibt. jSTaebdem dieser Zustand erreiebt ist, sollen Blutjodgeknlt' 
und Harnjodgebalt normal werden. Die Dauer der Ivrankbeit sol! 
mitbin den Jodgebalt des Blutes bedingen. Ein normalcr Blut- 
jodwert ware also das Zcicbcn eines sebwereren Ivrankkeit.'^zu* 
stands, mit cingreifenderen Yoriiuderungen des Jodhauslialt.s, ei* 
nos verbiiltnismiissig unglinstigen Zustands. Perkin und 
seben demgemass in normalen Blutjodwerten beim Basedow ein 
prognostiseii ungiinstige-s !Merkmal und sagen, dass derartige I idle 
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Tab. 4. 

Beeiehung zwischen Jodgehali des Blutes und Daner dev Sympioma 

heim Basedow. 


Dauer dor Symptom e 

Grundumsatz- 
wert in % 

Blutjodwerfc 

1 

Blutjodmittcl- 

v'crt 

1 Monat 

+ 

64 

149 



2 Monate 

+ 

54 

44 



i 

+ 

74 

30 




+ 

48 

13.5 

45 

?'% 


-f 

113 

85 



+ 

25 

38 




4- 

50 

67 




+ 

79 

38 



3 Monate 

+ 

62 

27.5 




+ 

50 

27.C 

39.9 

?'% 


+ 

43 

40.5 




4- 

23 

24 




Ju 

37 

80 



4 — 6 Monate 

+ 

74 

31.1 




+ 

90 

16.5 




+ 

55 

29.C 




4- 

71 

40.5 

32.4 

vOZ 


4- 

46 

13 



4- 

155 

46 




4- 

66 

27.8 




4- 

22 

37 



1 — ^mehrere Jalire 

+ 

54 

16.1 




4- 

48 

16.5 1 




+ 

42 

lO.c 




"h 

36 

50 1 

13.5 

12.3 

15.5 

y% 1 


1 

55 1 

20.0 ; 




+ 

43 i 

7.0 1 


' 


+ 

97 1 

11.0 




4- 

55 

17.0 




+ 

39 1 

29.0 




der Be]landlu^g_gege^uber resiste^ter sind, und dass die Erfolge 

bei Eallen n^t 

erbobten Blutjodwerten. 

Grosses Interesse besitet ferner das postoperative Verbalten 
des Blutpdspiegels sowie die Beziebung desselben zu Bezidiven 
und postoperativem Mpcbdem. Meine XJntersucbuncren iiieruber 

BlutL Wk ^ r T?“ ^yperayrcoidismus den Jodgeialt des 
Bhtes teds ™ det Opexation. teib im Lanfe eines JAres naeb 
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derseibeA iu Abstaudeu tor drei lilouateu. Auf Gi-u 3 xd dor Re- 
suitate teilten sie ibr Material in drei Gruppen ein; 

Gruppe I: Falle, bei welcben der Blntjodwert praoperativ erbolit 
war und postoperativ reclit bald (binnen 3 Monaten) normal 
wurde, 

Grnppe II; Falle, bei welcben der Blutjodwert praoperativ 3 \or- 
mal war rind nacli der Operation stieg, 

Grnppe III; Falle in geringer Anzabl mit sowolil vor wie naci\ 
der Operation nonnalem Jodgebalt des Blutes. 

Tab. 5 (nach Perkix)- 


Grnppe I 
i Gruppe II 
' Gruppe III 

Die pralctiscbe Konseqnenz dieser Beobaclitnngen rvave die, 
dass bei alien Fallen von Basedow, bei welcben der Jodgebalt ties 
Blutes normal ist, eine radikalere Beselction am Platze ist, ujn 
einer sicb in dieser Gruppe von Fallen bemerlcbar macbendcn 
Rezidivneigung vorzubeugen. Ein radikaleres Vorgebcn wird aucb 
dadurcb gerecbtfertigt, dass in dieser Gruppe das postoperative 
Myxodem selten zu sein scbeint. Demgegenviber wiirde ciu rvc- 
niger weitreicbender Eingriff bei den Fallen geboten soin, wo der 
Jodgebalt des Blutes erbobt ist, da die Rezidivtendenz bier go- 
ring, die Keigung zum Myxodem aber grosser ist. 

Fails weitere Untersuebungen die bier wiedergegebenen Fest- 
stellungen bestatigen rvilrden, so ware damit ein wertvoller Em- 
blick in die Frage des Joduinsatzes beim Basedow gewonnen, 
sowie riberdies eine willkommene Riebtsebnur fiir rinser cliirur- 
gisebes Handeln. 

Die priioperative Lugolbebandlung beim Basedow bat eine Zu- 
nabme des Jodgebalts dor Scbilddriise zur Folge. Saicgesseu land, 
dass dieser arif etwa das 13facbe stieg. Das Verbaltcn dos Blat- 
iods wabrend dieser Bebandluug gebt aus Tab. G licrvor, wclclie 
die Residtate von Blutjodbestimmungen bei einer Reibc vou Base- 
dowfiillen vor der Lrigolbebandhiug und beim Abscbluss dcrsol- 
bon riunrittelbar vor der Operation cntbiilt. 


Anzahl 

FaUc 

Gcheilt % 1 

' j 

j Trnnsitorisclies . 

unddauerndes 
j Myxodem % 

1 Persisticrender 
und rekurrenter i 
Hyper- 

! thyreoidismns % 

170 

' 91.2 

8.S 

0 

61 

77.1 

3,3 

19.C 

25 

98.0 

4.0 

0 
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Till). 6. 


Blutjodspiegel vor und wdhrend der Lugolhehandlung. 



Blutjodspiegel 

Grundumsatzwert in % 

vor d. Lugol- 
behandlung 

wilhrend d. Lugol- 
bebandlung 

4-07 

11.9 

102 

4-54 

14.4 

165 

4- afi 

11.4 

55 

-j- 42 

9.3 

204 

4-74 

30.0 

242 

4-62 

27.5 

111 

4 - 43 

... G.S 

120 


Bei den untersucliten Patienten zeigt der Jodspiegel duxcliweg 
eine markante Steigerung nacli der Lngolbeliandlung. 

Zusammeniassimg. 

Naoh. einer kuxzen Ubersickt iiber die Prinzipien der Milcro- 
inetboden zur quantitativen Blntjodanalyse bericbtet Verf. uber 
eigene Untersucbungen. Verf. findet, dass die Grenzwerte des nor- 
malen, Blutjodspiegels zwiscben 5.1 und 19 y% liegen, mit einem 
Mittehvert von 10 y%. Der Jodgelialt des Blutes wurde bei 32 
Fallen von Struma diffusa Basedowi untersucht, und dabei wurde 
in 68 % der Falle ein Austieg uber die Norm liinaus konstatiert. 
Zwiscben dem Jodgebalt des Blutes und den kliniscben toxiscben 
Symptomen bestebt kein Parallelismus, ’ebensowenig zwiscben 
Blutjod- und Grundumsatzwexten. Die Jodgebalt des Blutes stebt 
insofern in einer gewissen Beziebung zur Dauer der Symptome 
beim Basedow, als er mit steigender Dauer abzunebmen scbeint. 
Wabrend der praoperativen Lugolbebandlung stellte Verf. einen 
starken Anstieg des Jodgebalts im Blut fest. 


Summary. 

A brief review of tbe principles applied by tbe advocates of 
microdetermination in quantitative analysis of blood iodine is 
followed by a report on tbe author's own investigations. Tbe 
author discovered that tbe borderline values for normal blood 
iodine lie between 5.1 and 19 gamma percent, with. a mean value 
33 — H1196. Acta cUr. Scanddnav. Yol. XO. 
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of 10 gamma percent. Tire "blood iodine content was studied in 
32 cases of Struma diffusa Basedowi and was found to be bigber 
than normal in 68 percent. No parallelism was found between tlie 
blood iodine content and tbe clinical toxic symptoms or between 
tbe blood iodine content and tlie metabolic values. There was a 
certain relationship between the blood content and the duration 
of the symptoms in Basedow's disease, the former appearing to 
decrease in proportion to the length of the disease. The author 
found a pronounced rise in the blood iodine content during the 
preoperative Lugol treatment. 


B6sum6. 

Apres une courte revue des principes de la micromethodc utiliscc 
dans Tanalyse quantitative de I’iode du sang rauteur rend coinpto 
de ses xecherches personelles. 11 constate que les limites do la teneur 
normale dn sang en iode sont entre 5.1 et 19 gamma %, avec un 
ohiffre moyen de 10 gamma %. II examine la teneur du sang cn 
iode dans 32 cas de goitre de Basedow diffus et observe une ele- 
vation de la teneur au-dessus de la normale chez 68 % d’entr’eux. 
II n’y a pas de parallelisme entre la teneur cn iode et les symptomes 
cliniques de faxicite, pas plus qu’ entre la richesse en iode et les 
chiffres du metabolisme. La teneur en iode offre un certain rapport- 
avec la duree des symptomes dans le Basedow en ce sens qu’ello 
semble diminuer avec la duree de la maladie. Pendant le traiteinent 
preoperatoire du Lugol Tauteur constate une forte elevation do la 
teneur du sang en iode. 
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ArtliropLasty in Arthritis Deforinaiis 
of the Hip Joint. 

By 

ANDERS KARLEN. 


Arthroplastic procedures on the hip joint are one of the most 
serious forms of operation undertaken in orthopedic surgery, and 
if they are to be attempted at all the results obtained should 
unconditionally be such as to justify both the risks invoHcd and 
the great loss of time entailed for the patients. To judge from the 
literature, the results appear to be extremely variable, and vln c 
one author refuses almost categorically to admit their usefu ness, 
the next considers that excellent results can be achieved. Surgeons 
both in Germany and in France are still of the opinion that this 
procedure is of value, while in America and England, on t le 
other hand, owing to the poor results reported there, it lias ecu 
largely abandoned in favour of the arthrodesing operation, icre 
is some difference of opinion as to the scope of the opciation 
covered by the term arthroplasty. In the present article, tlie term 
has been used only in the sense of a total arthroplast) on i 
joint: excisions of the head, reconstruction operations o t ic }} 
described by Whitman, and other such interventions, will not )o 


included. r + 

Arthroplastic operations can be carried out according ® 
different methods, the distinction between them being t la n 
the one case the material interposed is autogenous while in i 
other some material foreign to the body is used. _ . 

The first-mentioned method was worked out originally in . • > 
bv !MuRriiY, who interposed a fascia-lata flap. Since his 
this form of arthroplasty has been in wide use, although no par u - 
ularlv comprehensive reviews have been published on t 
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suits achieved with it. Hildebrand, in 1921, mentioned the 
results obtained in 15 cases. Of these, 4 were too recent to provide 
reliable information, and one patient could not be traced for a 
re-examination. Of the remaining 10 cases, 3 had no discomfort 
at all, 5 still had constant pain, and one pains on exertion; in the 
tenth case there is no mention of whether there was pain or not. 
As regards the results, Hildebrand stated; “that the patient’s 
condition had been much improved by tlie operation and the 
improvement had lasted for several years. There was no reason 
to fear a recurrence”. In 1928, Bergman re-examined Hilde- 
brand’s patients who had been treated by arthroplasty. In all, 
56 hips had been operated upon up to that time but only 20 could 
be traced. In 3 of these cases the operation was too recent to give 
a trustworthy result. In the remaining cases, 13 Avere found to be 
improved and in 4 the condition of the hip was unchanged or had 
deteriorated. It should be noted, however, that among the 13 
who were described as being improved only 8 had satisfactory 
joint motion Avhile in 3 the mobility Avas very limited and in 2 
there was ankylosis. Albee reported in 1921 on the results he 
had obtained in four arthroplastic operations on patients AAutli 
arthritis deformans of the hip, stating that in none of these had he 
achieved as good an effect as he had from arthrodesis, in mono- 
articular affections. In 1922, Butti maintained tha:t the chances, 
of success with an arthroplasty AS’ere distributed in the folloAAnng; 
order among the joints most commonly submitted to the opera- 
tion, Adz. a) the elboAv joint, b) the knee joint, c) the mandibular 
joint, and d) the hip joint. Thus, the hip joint, in his opinion, 
gave the worst results. Lexer, Avho interposed a flap of fat 'in- 
stead of a fascia-lata flap, stated in 1925 that in 11 cases of coxa 
vara with arthritis deformans he had had success in 9 and failures 
in 2 instances. Finally, Faltin, in 1927, recommended arthro- 
plasty for quite young patients and other Avell-preserved indi- 
viduals, and up to that date he had used the operation in 13 cases. 
Of these one was too recent to permit judgment to be passed, 
while with the others the followdng results had been achieved: - 
2 had died and 6 were improved, and in 4 the effect Avas poor. 
Up to 1924, Campbell had performed 110 arthroplasties, but only 
in one case had it been done to correct bony ankylosis resulting 
from osteo-arthritis. Campbell considered the most suitable age 
for the procedure to be between 18 and 30 years, although he’ 
thought its use was justified up to the age of 55. In .1926 he Avrote 
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as follows witli regard to artliritis deformans as a contra-indica- 
tion to arthroplasty: “When the ankylosis is the result of a low- 
grade, progressive arthritis, as arthritis deformans, the procedure 
is justifiable only as an experiment after the process has appa- 
rently been arrested’’. In 1932 he made the following statement; 
“Arthroplasty should be employed as a selective measure especially 
in the weight-bearing joints. A stiff joint in a good position is 
more serviceable in strenuous occupation”, and in 1934: “Although 
there have been a small number of successful cases in those with 
laborious occupations, the procedure should not be ad^used unless 
the individual is able to undergo rehabilitation if necessary”. The 
difference of opinion regarding the value of arthroplastic proce- 
dures in arthritis deformans of the hip is well illustrated by the 
judgments passed by the following four authors. Groves asserted 
in 1933 that arthroplasty could hardly come into question in 
patients with arthritis deformans in the hip seeing that this is 
too serious an operation to employ on tissues unsuitable for 
plastic work. McMdrbay maintained in 1934 that the average 
results achieved Avith arthroplasties on the hip joint ‘wexa distinctly 
bad, and that in 5 cases out of 7 he had only succeeded in pro- 
ducing very j)oor joint movement and the patients Avere sub- 
sequently not even free from pain. Paye, on the other liantl, 
stated in 1939 that a total arthroplasty often gave excellent re- 
sults, and Hackenbroch also recommended the procedure in 
1943 for patients in whom the arthritic lesions were mainly 
secondary and in whom the shape of the joint ends was fairly 


AA'ell preserAmd. 

Hot satisfied AAuth the results shoAAm by arthroplasty AA-ith auto- 
genous material, Smith-Petersen, in 1923, attempted to improA'e 
the operation by interposing foreign-body material. His idea Avns 
not a new one. Even at the end of the nineteenth and the begin- 


ning of the twentieth century^ it had been applied in connection 
AA-ith ankylosis of the mandibular joint (Fobdee 1895, Poskp. 
1898, Orloaa' 1903), in animal experiments {Cheusisky 1900), 
and to relieve joint contractures (Froeetch 1904). At the Con- 
gress of Surgeons in Paris in 1913, Bauiugartner rcAUCAvcd the 
results achieved by implanting foreign bodies, and summarize! 
his AUCAvs as folIoAA’s: “L’interposition de corps ctrangens, metalh- 
ques, organiques, resorbables ou non, ii’a pas etc suiA'i de beau- 
coup de succes, et Ics tentatives en sont aujourd’hui genfralement 
abandonnees”. Smith-Petersen described his technique in 1939, 
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After having experimented with molds of many different sub- 
stances, made ready in advance before the operation, he had 
decided to use vitallium, this being an aUoy which, according to 
the findings of Venable and Stuck, is not injurious to the tis- 
sues. At the time his article was published 29 patients had been 
operated upon with good results, although it should be pointed 
out that the postoperative observation time in every instance 
was short. Baker and Waters published an article in 1942^ on 
arthroplasty with vitallium molds, but owing to the wartime 
postal restrictions it has not been possible to procure it. The opi- 
nions expressed in the literature on the usefulness of the proce- 
dure directly contradict one another. At the Orthopedic Congress 
at Lund, in 1941, R. Magnusson summed up his experience 
with 5 cases by saying; “that Smith-Petersen’s plastic method is 
hardly likely to cause any better results to be obtained from 
arthroplastic operations on the hip joint, nor to increase the indi- 
cations for the procedure”. In the same year Dickson wrote: 
“At the present time, in both the mono-articular hypertrophic 
type of arthritis of the hip and in ankylosis due to atrophic arthri- 
tis, the results of arthroplasty, using vitallium cups, are so pro- 
mising that it bids fair to replace arthrodesis of the hip joint, 
which has up to the present time been the operation of choice in 
this type of cases”. 

At the Stockholm Orthopedic Clinic, up to the year 1943, 
arthroplasty had been used in 16 cases of arthritis deformans of 
the hip, the material interposed having consisted in 7 instances of 
a fascia lata and in 9 of a vitallium mold. Cases operated upon 
since that time have not been included in tliis article, in order 
that the postoperative observation time in every instance would 
be at least one year. One of the cases described here, however, 
does not fulfil this condition. The reason why this case has been 
included is that, when the last control examination was carried 
out, there was only rocking movement in the hip, and as, in addi- 
tion, the roentgenogram revealed an apparently fully developed 
bone bridge between the upper acetabular rim and the greater 
trochanter, there seemed little likelihood that the patient's con- 
dition would improve. Two of the patients have not been re- 
examined owing to the fact that they did not present themselves 
as requested. As regards these cases, however, the postoperative 
observation time was 13 months, and in addition to this one of the 
patients had reported his condition by letter. 
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; ' In- 10 cases ’tlie etiology could be established. It consisted in 
-I ' instances of epiphysiolysis of the' femoral head, in 2 of congeni- 
tal .subluxation, in 2 of septic coxitis, in.l of a reduced congenital 
■luxation, and in 1 of fracture of the femoral neck. In the remai- 
ning 6 patients the cause could not be determined. Twelve of the 
•patients had mono-articular and 4 bi-articular lesions.. In i in- 
stances the acetabtdum was found at the operation to be so 
poorly developed — ■ shallow and steep — that it was made deeper 
in order that better support would be provided for the newly- 
' formed head. 

The symptoms which had been most predominant and -ndiich 
had caused the patients to -be more or less unfit Jor work were 
pains in 9 cases, pains and stiffness in 2 cases, stiffness in 2, and 
a malposition in 2. Unfortunately, the hospital records only 
mention the fitness for work in 12 of the cases. Of these, 11 were 
totally incapacitated and one could do only light work. 

The Clinic’s material comprises 7 men and 9 women. The follow- 
ing occupations were represented among the men; Foreman, 1, 
motor mechanic, 1, office clerk, 1, farmhands, 3. In one instance 
the occupation is not stated. Two of the farm hands were among 
the cases with bi-articular lesions. One patient with mono-artic- 
ular arthritis was 24 years old at the time of the intervention 
and was trained for a trade subsequently, and now works as a 
tailor. Among the Avomen, 3 were housewives, one of them having 
bi-articular arthritis, and 4 were unmarried girls liAdng at home, 
Avhile in 2 instances there is no mention of the occupation, the 
only record being that they answered to the title of Miss. 

Finally, as regards the material chosen for the arthroplasty, 
our policy has been to use fascia lata for young, liardy patients, 
and a vitallium mold for older patients or those with reduced 
powers of resistance. -In the case-of .the fascia-lata arthroplasty, 
the actual operation is more extensive and takes a longer time to 
perform, ancl the subsequent treatment is also more exacting than 
after a mold arthroplasty. With-regard to the age limits and the 
average age in the two groups, the limits for the procedure with 
a fascia lata Avere 16 ancl 43 years, and the aA'cragc age not quite 
29 years, Avhile for - the mold arthroplasty the corresponding 
figures were 19 and G4, and 42 years, respectiA'ely, Tlie olde.‘-t. 
2)atient in AA'hom fascia lata was used, a AA’oman of 43 y'cars, died 
of chronic myocarditis a fortnight after the operation. 

The results of those arthroplastic ojmrations are shown in taiile 




Fig. 1. Aithritis defoimans of the liip in a 24 Fig. 2. Same case as in figure 1. A control 

j'ear old man, following epipliysiolysis of the roentgcnogi am taken 7 years and 9 months 

femoral head. Note leduction in height of joint after a fascia-lata arthroplasty, 

space, the evidence of sclerosis, and the osteo- 
phytes. 



Fig. 3. Eoentgenogram taken 1 year and 9 months after a vitallium-mold 
arthroplasty. Note the laige, lip-shaped osseous outgiowths at the upper acetabular 
nm and the top of the greater trochanter, separated by a narrow space. Thcie is 
a thin line of fresh deposit at the lower maigin of the mold. 


KaklIjIN: Arthroplasty in Arthritis Deformans of the Hip Joint. 
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1. (Tlie patient wlio died is not included in the table.) The follow- 
ing principles were applied when judging the effect of the opera- 
tions. 

A good result = slight to no pain, a slight reduction in the flex- 
ing and abducting power of the hip, and Over 40 degrees of 

motion in flexion. _ . . ■ ! 

A fair result — slight pain, moderate muscular insufficiency-, 
and a maximum of 35 — ^40 degrees of motion in flexion. 

A poor result — severe lasting pain or greatly restricted move- 
ment,- or both combined. 

■ The upper age limit for arthroplastic procedures has been set 
by many observers at 50 — 55 'years.- The results achieved in the 
different age groups have been assembled in table 21 
Looking first at table 1, it will be seen that the arthroplasties 
with a fascia lata were more successful 'than those carried out 
•with vitallium molds, since it was only after the former type of 
•operation that a good end-result was achieved. Even if we place 
the cases in which the result was fair among the acceptable end- 
results, this predominance is still apparent, seeing that with the 
former type of operation two-thirds of the oases could be included 
while with the latter procedure the projiortion was only one-third. 
The final result, 7 satisfactory cases- out- of 15 operated -upon 
(46-/3 per cent), does not constitute a particularly favourable 
indication for the employment of arthroplasty in arthritis defor- 
mans of the hip. If we consider only the -cases in which there was 
a satisfactory end-result, the proportion is 2 out of 15 .operated 
upoh-dlSYa per cent), a figure even less encouraging than'the other. 

• - - - . . Table 1. .... 


Results of arthroplasties in' a series of cases 
of - artliYiiis deformans of the hip. 


llcsulfc . 

_ 

'Operative motliod 

' Total 

Fascia-lata 

-arthroplasty 

Vitallium-mold 

arthroplasty 

Good . . 


9 

•A ' 


Fair 

2 

' q ' “ * “ 


Poor ’ 

2 


0 





0 

1 '' 


6 

i) 

15 ' 
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In tlie group of patients treated by fascia-Iata artbioplastv 
tbe cases of most interest are those in which the end-results were 
good and poor respectively. The hospital records in respect of the 
two patients with good end-results were briefly as follows: 

1 (144:6/36). A farm hand aged 24 years. Four years before tlie 
arthroplasty he had been treated at the hospital in his home town for 
epiphysiolysis in the femoral head on the right side, his hip having been 
in plaster-of'Paris for 2 months. Six months before the arthroplasty, 
a “lengthening operation” was performed at the same hospital, lie had 
been unfit for work for the past half year (fig. 1). On Slay 29, 193G, a 
fascia-iata arthroplasty. Re-examinaiion on Slar. 7, 1944, 7 years .iikI 
9 months after the operation. He had undergone a fresh course of 
training and was now avorking successfully as a tailor. He cxpcrieuced 
sbght discomfoTt after much exertion, such as walldng five Idlomctens, 
or bicycling a long distance. Objeclive examinatmi: Functional and 
actual shortening of 5 cm. in the right leg. Considerable atrophy of 
the thigh. Sluscular power in the leg good. Trendelenburg’s tost nega- 
tive on both sides. Hip joint motion: flexion 80“, extension — 5°, abduc- 
tion 15°, adduction 5°, inward rotation 0°, outward rotation 20®. 
Roentgen examination (Kkutsson): Articular surfaces still very uneven. 
The joint space had narrowed a little and the articular surfaces had 
become more sclerotic since the previous examination (fig. 2). 

2 (2365/37). (This was one of the patients who did not come for 
a re-examination. She reported on her condition by letter.) A 30 year 
old woman, a boarding-house keeper. She had sustained an injury to 
the hip 5 years previously. Since then the hip had gradually deteriora- 
ted despite physical therapy and drilling by the Grabeb-Huverkay 
method. The preoperative roentgen examination (Kxutsson) revealed 
the following features. Advanced deforming and destructive arthritis 
with disintegration of the cartilage, osseous deposits, and subluxntion. 
The adjoining parts of the skeleton shoaved rarefaction and the outlines 
were unclear. Aug. 4, 1937, a fascia-iata arthroplasty. Last e.vaniiiia- 
tion Sept. 6, 1938. Flexion and abduction, through a range of a libk 
over 90°, and 25°, respectively, and very slightly restricted rotation. 
Power of active abduction weak. 

In a letter dated Mar, 14, 1944, 6 years and 8 months after the opera- 
tion, the patient reported that she felt completely well, that she rou 
walk and run without pain, went hiking in the mountains, and ran 
lior boarding-house almost unaided. 


In both the cases in ivhich the end-result was poor, severe 
lasting pain was reported at the re-examination 6 years and 2 
months, and 5 years and 5 months, respectively, after the opera- 
tion. In the former, greatly restricted motion and a poshne 
Trendelenburg test were e.stablishcd, while in the other case the 
mobility was good, with a range of 95 degrees of flexion, hat 1 
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muscular power of tlie tliigli was greatly reduced and the Tren- 
delenburg test was positive. Both these patients were advised at 
the re-examination to undergo an arthrodesis. Finally, of the 
2 cases in which the result was fair, one is undergoing physical 
therapy, 1 year and 9 months after the operation, because of stiff- 
ness which rapidly develops when the treatment is discontinued, 
and the patient has not yet returned to work. The last case, that 
of a 40 year old farm hand with advanced bi-articular arthritis 
deformans of the hip, did not present liimself for a re-examination. 
On this patient, a corrective subtrochanteric osteotomy had been 
performed on the one hip and a fascia-lata arthroplasty on the 
other. At the last examination, 13 months after the operation, 
he had 40 degrees of joint motion and walked with two canes. 
He was advised to change his occuj)ation as there was no likelihood 
of his being able to go back to his old work. 

Of the 6 cases in which arthro 2 )lasty with a vitallium mold had 
given poor results, 3 still had jiains when re-examined and 3 a 
considerable degree of stiffness and only 10° — 20° of motion in 
flexion. In 5 of the cases osseous outgrowths of varying extent 
had been deposited at the margin of the acetabulum and the grea- 
ter trochanter or at the rim of the mold. In 3 instances the osteo- 
phytes at the acetabular rim and the top of the greater trochanter 
were so pronounced that the roentgenogram gave the impres- 
sion of a complete bridge of bone (fig. 3). This feature was not 
observed in any case treated by fascia-lata arthroplasty, and it 
would therefore seem as if the implanted foreign-body material 
might not have been completely free from irritating properties. 
In the first mold arthroplasties performed at this Clinic the 
vitallinm molds used were imported from the United States of 
America. When postal communications were cut off in conse- 
quence of the War the supply of molds was not sufficient to cope 
with the needs of the later patients. Molds manufactured in 
Sweden were therefore used instead, and it is possible that owung 
to the shortage of raw materials there may have been deficiencies 
in the alloying process. This may be the explanation of the os- 
seous outgrowths. It should be stressed, however, that these 
osteophytes were observed in the first 3 cases operated upon; 
in 2 instances, certainly, they were only very small, but in one 
they were extensive. 

One of the patients who had good movement in the hip folloAv- 
ing the intervention was- left with discomfort in the form' of 
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intense pain on weight-bearing. As it was thought that the 
trouble might be due to the mold, this was excised, 24 mouths 
after being implanted. The operation is too recent, ho\YeYor, to 
justify a statement as to the effect. This measxire was based on an 
assumption similar to that held originally by Smitii-Peterskx. 
a theory which he later abandoned when he came to the con- 
clusion that the vitallium mold had no deleterious effect on the 
adjacent tissue and that it could thus be left in position witliout 
ill-effects. He has described the pathologico-anatomic findings in 
connection with tissue excised from the femoral head in two 
patients. In the first patient, who had had a glass mold in place 
for 21 months, it was found “that the newly-formed articular 
surfaces consisted mainly of fibrocartilage which in some areas 
approximated hyaline cartilage in character”. In the other patient, 
in whom the mold had been in position for 25 months, tlie speci- 
men from the femoral head showed “highly developed hyaline 
cartilage”. In our case, we took a piece of the tissue covering the 
femoral head at a spot from which it was known that the old 
cartilage had been removed. Macroscopically, the specimen con- 
sisted of a smooth, yellow, fairly soft tissue in no way approxi- 
mating cartilage in character. 

A histologic examination, carried out by Dr. Labs »Saxtesson 
at the Department of Badiologic Pathology of Karolinska Sjuk- 
huset, Stockholm, yielded the folloAving information; “Cut sec- 
tions showed that the specimen was made up of adipose tissue, 
streaks of diagnonally striated musculature, and firm sclerotic 
connective tissue resembling on the wliole tendon tissue, in which 
the cellular element was fairly slight and wliich Avas arranged 
in large bundles haAung in places a gyrate appearance. In tl)is 
firm connectiAm tissue there were a number of small blood a'csscIs, 
some of them distended. 

One of the surfaces of the piece of tissue Avas fairly smooth. 
In j^lBces adjoining this surface there Avas a thin layer of loose 
connective tissue Avhich aa'us fairly^ rich in small A'essels and more 
cellular than the firm sclerotic connective tissue deeper doAUi. 
A fcAv multinuolear giant cells Avere observed in this layer, Avhich 
in some respects had a structure resembling synovial membrane. 

In the firm conncctiA'c tissue deeper doAvn, there Avas a .'^inal! 
focus of cartilaginous tissue AA’ith a central zone of ossification 

(fig. 4)”. . . 

Contributing to the discussion at the Orthopedic Congrc..-.s at- 
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Lund ID 1941) Obell reported tliat lie had excised the mold in 
one of his patients because of severe, persistent pam. The pains 
then diminished in intensitj^ and the joint motion was increased. 

In his article of 1939, Smith-Petersen stated that in no case 
after a idtallium-mold arthroplasty had he observed progressive 
necrosis in the stump of the head or in the nock. In one of our 
cases, however, this condition must have existed, as may be seen 
from figures 5 and 6. These pictures show how the neck stump 
had sunk deeper into the mold during the 23 months elapsing 
between the two roentgen examinations. Tlie reason for this is 
not clear. Possibly it was due to the fact that the portion of bone 
removed was too large. 

More striking postoperative malpositions were present in 5 
cases. Two of these displayed an abduction contracture of 15 
degrees with the resulting functional lengthening of 3 and 5 cm. 
respectively, while in 3 instances there were adduction contrac- 
tures of 10, 15, and 15 degrees with the accompanying functional 
shortening of 5^2, 4, and 6 cm. respectively. 

Tabic 2. 


BesuUs in different age groups of arihropiasiy 
in arthritis deformans of the hip. 


Age 

(years) 

Results 

Deaths 

Good 

Fair 

Poor 

• 

15—20 



2 


21—30 

2 

1 

2 



31—40 

— 

2 

1 


41—50 

— 

1 

2 

1 

i 51—60 

— 

1 


* 

1 Over CO 

— 

- 

1 


1 

2 


8 

1 


As may be seen from table 2, the best results were achieved in 
the patients whose ages ranged between 21 and 30 years. That 
the age is not of vital significance for the result, however, will 
be seen from the fact that in the same age group tlie results .were 
poor in 2 instances, and likewise that tliey were poor in 2 patients 
in the 15—20 year old group. Besides the age, the duration of the 
process and the secondary lesions subsequently developing in the 
joint capsule, the ligaments, and adjoining parts also play a big 
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part; above all, tbe extent of tbe recovery is influenced bv the 
patient's psychic reaction both to tbe actual operation and to the 
painful after-treatment. 

To conclude, there ate the functional results to be considered. 
For this purpose, the patients have been classified into throe 
groups, viz. those able to vork, those partially incapacitated, and 
those unfit for work, and the results in the different groups are 
shown in table 3. In only 8 out of 15 cases in which the result 
could be judged have the patients been able to return to their 
work without hindrance. It should be noted, however, that among 
these 8 patients one was left with pains as severe as those present 
before the operation and was advised, when she was re-examined, 
to undergo an arthrodesis, and another patient, wliile lie had no 
pain, had greatly restricted hip motion and flexion and rotation 
through a range of only 10°. 


Table 3. 

Fiinctional results of different forms of arihropJasty 
in arthritis deformans of the hip. 


1 

1 

1 Operative method 

1 

1 

{ 

Functional result 

Patients 
able to avork 

Patients 

partially 

incapacitated 

Patients 
unfit for 
work 

Fasoia-lata arthroplasty 

Vitallium-raold arthroplasty . 

1 

! 2 1 ^2 1 

8 2 ! r. ' 


The following conclusions may be drawn from these observa- 
tions. 

1. Arthroplasty for arthritis deformans of the hip only 
satisfactory end-results in a small percentage of cases, 

2. An operation with a fascia lata covering gave better results 
than the vutallium mold method. 

3. Arthroplasty ought to be used only in, firstly, bi-artieiiliir 
artliritis deformans, in which case it should be regarded as a lu't 

* One patient, previously a farm hand, had elinii^cd his occupation to that e. 
a tailor. 

’ One patient had severe bi-articulnr arthritis deformans of tlic l«ip. 

■ One patient 1ms changed his occupation. , 

‘ One patient had severe bi-artieiilnr arthritis deformans of the hip, nn<i ne 
to ii'-e an invalid’s chair. 
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resort, and secondly, in tlie mono-articnlar cases, if tlie patient 
is absolutely dependent on a movable joint for the continuance 
of bis work and if be cannot undergo training for another trade 
for wbicb a stiff joint would be adequate, 

4. Good end-results were not obtained from arthroplasty, in 
arthritis deformans of the hip, after the age of 30 years, and after 
65 years of age the result was not even fair. 

5. Arthroplasty to relieve arthritis deformans of the hip ought 
never to be performed on individuals with a strenuous occupation, 
nor on those with weak muscles and little energy and not much 
strength to withstand the strain of the ^postoperative treatment. 

Siimmai-y. 

The author describes the results of 16 arthroplasties in arthritis 
deformans of the hip. In 7 cases the operation was performed by 
the fascia-lata method and in 9 cases with a vitallium mold. The 
results were good in 2 instances, fair in 5, and poor in 8. Eight of 
the patients have returned to their work. 

The experiences may be summarized as follows: In arthritis 
deformans of the hip, the chances of a successful end-result from 
arthroplasty are small. Eascia lata rather than vitallium molds 
should be used. 

Satisfactory results were not achieved in patients over 30 
years of age, nor in persons with strenuous occupations or 
individuals with weak muscles and low vitality. 

Ziisammeiifassuiig. 

Verf. berichtet uber die Ergebnisse von 16 Arthroplastiken bei 
Arthritis deformans coxae. 7 mal wurde die Plastik mit- Eascia 
lata vorgenommen, 9 mal mit Vitallium cup. Die ' erreichten Er- 
folge waren in 2 Eallen gut, in 5 mittelmassig und in 8 schlecht. 
8 der Kranken konnten ihre Arbeit wieder aufnehmen. 

Die gemachten Erfahrungen lassen sich folgendermassen zu- 
sammenfassen; Bei Arthritis deformans coxae liegen nur geringe 
Aussichten auf guten endgiiltigen Erfolg einer Arthroplastik vor. 
Es ist Eascia lata statt Vitallium cup. zu verwenden. Gute Ender- 
gebnisse wurden im Alter von liber 30 Jahren nicht erzielt, 
ferner auch nicht bei Korperarbeitern oder muskelschwachen, 
energielosen Personen. 
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Resume. 

L’auteur communique les resultafcs cle 16 artluoplasties dirigecs 
centre des artlirifces deformantes de la hanclie. Dans 7 cas on s’e4 
servi de fascia lata, et dans 9 d’une cupule de ‘vitallium. Les 
resultats obtenus out ete deux fois bons, cinq fois mediocrcs ct 
buit fois mauvais. Huit des operes out pu reprendre leur travail. 

Les experiences faites peuvent etre resumees comme suit; 
dans Tartlirite deformante de la banclie il n’y a que de faibles 
chances d arriver a un bon resultat final jrar Fartluoplastie; le 
fascia lata doit etre employe de preference a la cupule de vital- 
lium. 

On n’a pas obtenu de bons resultats lointains chez les siijets 
de plus de 30 ans, pas plus que chez les travailleurs manuels ou 
les individus pen energiques et a la musculature faiblemcnt devc- 
loppee. 
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Neurosurgical Clinique of the Serafim cr Hospital, Stockholm. 
(Head; Professor H. OliveCRONA.) 


Atypical Trigeminal Neuralgia Localized to 
tlie Oplitalmic Division and its 
Surgical Treatment. 

By 

LARS PREBER. 


Facial neuralgias are not uncommon disorders. "Witli regard to 
distribution, character and etiology of the pain they belong to a 
very heterogeneous group of regional and painful conditions which 
are still rather obscure and difficult to differentiate. One of these, 
however, is characterized by a syndrome of pains that has been 
known for a long time and of which detailed descriptions were 
published very early already. Many names were given to this form 
of neuralgia, viz. true, typical or malign trigeminal neuralgia, tic 
douloureux, trifacial neuralgia and major neuralgia. This severe 
chronical disease which is also known under the name of trige- 
minal neuralgia, cliieflj'’ affects elderly individuals. It is charac- 
terized by violent pains of short duration setting in spontaneously 
or is brought on by the slightest irritation of the sensory percep- 
tion of the hyperaesthetical areas “trigger zones” within the dis- 
tribution of one of the three peripheral divisions of the 6th cere- 
bral nerve. Only a few symptomatic forms are known and with 
regard to the etiology of idiopathic trigeminal neuralgia there 
only exist certain hypotheses, experiments as well as pathologic- 
anatomical examination having failed to furnish definite evidence. 

With the introduction of successful surgical method of treat- 
ment of trigeminal neuralgia, literature abounded with contribu- 
tions discussing these methods and inciting to a closer study and 
investigation of the^ nature of the rest of the numerous facial 
neuralgias. All attempts, however, to throw some light on this 

34 — H1196. Acta chir. Scandinav. Vol. XG. 
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baffling disease have so far been fruitless, and the unclcrlvin'^ 
causes as vrell as the treatment of the condition are topics of 
much controversy. The attempt was made to classify nou- 
paroxysmal facial neuralgias on the basis of symptomatic factors. 
Owing to numerous circumstances, this encountered great diffi- 
culty, and the variety of painful conditions termed atypical trise- 
minal neuralgias, could not be classified at all. Under this in 
many respects misleading heading the majority of a variety of 
pains have been discussed which, with regard to symptoms and 
origin, are doubtlessly in no relation to one another and of which 
several, most likely, are not eAmn of neuralgic nature. Atypical 
trigeminal nemralgias, however, have certain characteristical symp- 
toms in common which clearly differentiate them from the typical 
form. There is absence of hyperaesthesia, the pain is not of 
paroxysmal nature, it is experienced in the form of a persistent, 
deepr-situated, dull and boring prain, which the pratient compares 
with toothache. The intensity of the pain varies and does not 
only affect the distribution of one of the trigeminal divisions, but 
it is apt to spread into the adjacent areas. In certain cases facial 
prains of this type are most likely due to functional disturhanecs 
of the nervous system, and if patients give a history of appreci- 
ating neiu’algia like a pressm’e sensation, the suspicion is frequently 
justified that the condition may have a prsychogenic basis. In such 
instances the comprlaint should not he interpu'eted as a sensation 
of jrain, but as a feeling of discomfort, a condition that not in- 
frequently is one of the first symprtoms of pn-esenilc melancholia 
or of another form of prsychosis. The majority of socalled atypical 
trigeminal neuralgias, however, most likely have an organic basis, 
but as their symprtomatic puctme differs widely from that of true 
trigeminal neuralgia, one is led to believe that their pathogenesis 
most likely differs too. Experience has born out the fact that 
cases of atypical trigeminal neuralgia arc compdetcly refractory 
to surgical interventions aiming at the Gasserian ganglion and at 
the trigeminal root, an operation with which excellent results are 
obtained in paroxysmal facial neuralgias. 

Sjoquist’s fiber analysis revealed that prnrt of the pathway." of 
the trigeminal nerve within the medulla oblongata, i.s, practicaih 
witliout any exception, supprlied witli pain and teinpcvuture con- 
ducting fibres wliich arc thus compilctoly separated from tlu' 
tacticle fibres, and confined within the mesencapdialic region. Chi 
the basis of thc.=e finding.s this author elaborated for tlie symp- 
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tomatic treatment of trigeminal neuralgia a new method of 
operation in which division of the tractus spinalis nervi trigemini 
is performed. This operation termed tractotomy seems to be in 
a large number of cases of paroxysmal neuralgia not only equally 
effective as dmsion of the sensory root of the trigeminal nerve, 
but, in certain respects, superior to this surgical intervention. 
One of the advantages of tractotomy is that, contrary to the 
effect produced by section of the root which provokes a complete 
anaesthesia of the trigeminal distribution, Sjoquist’s method of 
operation affords a dissociated anaesthesia which causes com- 
jilete analgesia and thermal anaesthesia whereas sensibility to 
touch is maintained. In cases of atypical trigeminal neuralgia 
tractotomy was ineffective, and the results obtained with this 
method of treatment do not seem to be superior to those obtained 
with section of the sensitive trigeminal root. This surgical inter- 
vention may completely stop the paroxysmal pain, but it does 
not influence the persistent boring pain. 

The part which the sympathetic system ^ilays in trigeminal 
neuralgia and especially in the at}q)ical forms, is a very much 
discussed problem. According to Peet, the sympathetic system 
accounts for various cases of atypical ti'igeminal neuralgia and 
in his opinion this condition is due to vasomotoric spasms. The 
majority of the neurosurgeons, however, advanced the view that 
surgical interventions aiming at the cervical sympathicus were 
ineffective in the mentioned painful conditions. Pbazier reported 
that of 10 cases of atypical trigeminal neuralgia treated by ex- 
tirpation of the superior and median ceixdcal ganglion and by 
periarterial sympathectomy of the internal carotid artery, only 1 
case showed amehoration, 

Peet also reported discouraging results obtained with the 
operation on the sympathetic system in the presence of facial 
neuralgia and he cited cases in which the pains were even worse 
subsequent to the surgical intervention. 

Occasionally, cases of atypical facial neuralgia were observed 
in which the pain was confined to a trigeminal division without 
showing any tendency towards spreading to contiguous areas. 
Glaser analysed 143 cases of so-called atypical trigeminal neu- 
ralgia and found that in 14 cases the pain was strictly confined 
to a certain area, namely in 3 instances to the supra- orbital, in 3 
to the maxillary and in 8 to the mandibulary trigeminal distribu- 
tion. Peet even classified the forms of trigeminal neuralgia in 
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which the pain was confined to a strictly delineated area iiialcr 
a certain gi-oup and believed that these conditions, owiim to 
their strictly defined anatomical localization were due to some 
form of alteration in the pathways of the trigeminal nerve. Tliere 
is no doubt that his hypothesis may hold good in spite of the 
fact that the pain will persist after section of the sensory root of 
tlie Gasserian ganglion. Pains of central origin may be'referrod 
to the peripheral trigeminal divisions in spite of their conduc- 
tivity ha\dng been cut off. This assumption is based on tlio oli- 
servation that in cases of paraesthetic at 3 '})ical trigeminal neu- 
ralgia occurring subsequent to facial herpes sosler and in wliicli, 
owing to various circumstances, the pain must he assinncd to 
be due to some patliologic-anatomical alteration of the trigem- 
inal nucleus, root section or tractotomy do not give relief from 
the continuous pain. The s 5 nnptoms of certain atjqucal trigeminal 
neuralgias are ver^' much like those manifested in neuralgia 
coming on subsequent to facial herpes zoster and which, as a 
rule, affect the ophtalmic division. These forms are Iilcewi.«c re- 
fractorj’’ not only to root section but also to tractoloni}' and 
therefore one is led to believe that they most likely originate in 
the nucleus. 

Some authors (Kuhlekkampe el, al) contested the po.ssibility 
of primary trigeminal neuralgia affecting the ophtalmic division 
and believed tliat this t}q)e of neuralgia, if it occurred at all, was 
very rare. )Sooner or later the affection seems to spread to tlie 
2nd and occasional!}' even to the 3rd division. Harris reported 
a case of paroxysmal pains localized to the 1st trigeminal division 
which continued for 9 years before tbe pain spread to the 2nd 
cU^’ision, Prazier studied a material of 2,861 cases of trigeminal 
neuralgia and stated that in 7 per cent of tlicsc, the ])ain was 
confined to tlie 1st division. jEFrER.sox whose studic.s covered a 
similar material reported a ratio of 2 per cent. Up to tlie year 
1943, 632 individuals were treated at the Hcurosurgical Clinique 
of the Serafimer Hospital, Stockholm, on the basis of tlic diag- 
nosis trigeminal neuralgia, but only in three caso.s were tlie 
paroxysmal pains confined to the area supplied by the ophtalimc 
division. Two of the patients wlio manifested this uncommon lo- 
calization of iiain, were treated by root .section and tlio third 
was subjected to tractotomy. In all cases surgical intervention 
had afforded complete relief from pain (postoperative observation 
time: 13, 12 and 4 years re.spcctivoly). 
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Case Reports. 

Case 1. {SHjl92S.) Male, aged 50. Histonj. The i^atieiit complained 
of typical trigeminal neuralgia of 8 3 ’’ears standing and localized to 
the 1st division, on the right side. The attacks occurred in close suc- 
cession to one another and were strictly confined to the supra-orbital 
and frontal regions. On admission he presented somatically and 
neurologically nothing pathological. On Oct. 25, 1929 first operation 
(Oliveoeona): Section of the supra-orbital nerve. This operation was 
ineffective. On Nov. 13, second operation (Oliveceona): subtotal 
division of the posterior root. Subsequent to this operation there was 
complete tactile and thermal anasthesia as well as analgesia over the 
1st and 2nd trigeminal divisions. The corneal reflex was absent. The 
jaw deviated to the right. Result: the second operation gave complete 
jelief from jiain. (Postoperative observation time: 13 years.) Pacial 
sensibility was complete^ reestablished 6 jmars after the operation. 

Case 2. {SHfWSO,) Male, aged 47. History. This patient complained 
of shooting pains which had come on 5 years previous to admission and 
which was radiating from the inner corner of the left eye upwards to 
the forehead on the left side and which were associated -with increased 
lacrimation. In 1924 section of the supra-orbital nerve was performed. 
A few years later the symptoms recurred and the attacks of pain 
were of the same nature as before the surgical intervention. The 
somatic and neurological examination on his admission did not reveal 
any pathological conditions. On March 1st 1930, operation (Olive- 
oeona): subtotal division of the posterior root. Subsequent to the 
operation the patient was completely relieved from pain. (Postopera- 
tive observation time: 12 years). Facial sensibility was completely re- 
established in 1938. 

Case 3. {S09jl938.) Female, aged 48. History. The patient complained 
of paroxysmal pains in the left side of the face localized to the 1st 
trigeminal distribution and which had persisted for 10 years. The 
pains commenced around the left eye and spread upwards to the fore- 
head. They were brought on by the touch of pressure points with a 
strange localization, namely in the left wing of the nose and in the 
region behind the left ear. The attacks were followed by a disagreeable 
sensation of vibration in, the area to which the pain was localized. 
Occasionally, the attacks of pain were associated with scintillation. 
The findings at the somatic and neurological examination were ncga- 
tive. Operation on Nov. 2nd (Oliveoeona): Tractotomy. Subsequent to 
^ a operation there was dissociated anaesthesia including analgesia 
and thermal anaesthesia, but tactile sensibility was intact. During 
the first week following the operation he complained of dyplopia 
(paresis of the left ocular nerve). For 6 months subsequent to the 
operation he was hoarse (paresis of the left vocal cord). Result: Since 

^^00 from all complaints. (Postoperative observa- 
tion time: 4 years and 5 months). 
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It is a most remarkable fact that paroxysmal neuralgia affec- 
ting the 1st trigeminal diWsion, sliould be so rare. Accorclinu to 
Antoxi, these forms of neuralgia usually run a more favourkile 
course than the corresponding painful conditions Mliich affect 
other branches and the 3rd trigeminal division. 'With regard to 
neuralgias, the 1st division therefore occupies a particular place. 
Frazier, on the basis of his studies of the morphology of tlie 
Gasserian ganglion and of the sensory root, exjdained this by tlie 
fact that there seems to exist a close phylogenetic and embryonal 
relationship between the 2ncl and 3rd trigeminal divisions where- 
as the 1st division is not related to them and occupies a ]>laco 
apart. The recognition that the ophtalpiic nerve hardly ever was 
affected, profoundly modified the surgical treatment of trigouina! 
neuralgia. When performing division of the sensory trigeminal 
root, the ophtalmic division may therefore be spared without 
causing any discomforts to the patient, and postoperative com- 
plications in the form of neuroparalytic keratitis which occasion- 
ally is a sequel of total section of the root, may thus be prevented. 
In the presence of paroxysmal nenxalgia localized to the 1st trige- 
minal dmsion, tractotomy is superior to division of the root, as 
it does not incur any risk of keratitis although it causes anac.s- 
the.sia of the cornea. No damage is done to the innervation of the 
tear glands and the drying up of the cornea is prcs'cntcd, a pro- 
cess which apparently accounts for neuroparalytic keratitis oc- 
curring subsequent to division of the sensory root of the trige- 
minal nerve. 

Contrary to jiaroxysmal neuralgia, atypical trigeminal iicnrai- 
gia localized to the area supplied by the oj)htalmic division, is of 
more frequent occurrence, especially in the form of the so-called 
supraorbital neuralgia which is more or less always chaTiicterizcd 
by a continuous pain locaUzed to the supra-orbital area and 
chiefly affecting one side of the face. As a rule, ilicrc is also ten- 
derness to pressure above the level of exit in the ,'<upra-orhitai 
incision. OtheiAvisc, the findings at tlie neurological examination 
are negative and deficienc}’' .symptoms such as loss of .seimibihty- 
parcscs of tlie like arc absent. Before definitely c.slabiishing tiw 
diagnosis supra-orbital neuralgia, it is o.ssontial to ascertain tliaf 
the pains do not mask a primary pathological condition. 'h> tl'" 
]>urpose the past liistory as well as the condition of the patten' 
should 1)0 carefully .studied. Severe pains in the 1st trigenuns! 
division are characteri.stical .symptoms of certain types oi anen- 
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rysm of the carotid artery whicli, as is known, compress the 
walls of the cavernous sinus to a more or less high degree and 
which cause a pressure on the Gasserian ganglion or on one or 
several of its branches. Jefferson classed the aneurysms of the 
carotid artery into 3 groups, namely according to the symptoms 
and depending on the site of the anomaly in the respective artery. 
His studies revealed that in the presence of “anterior cavernous 
syndrome” only the 1st trigeminal division was affected. There 
exist a rather large number of secondary frontal neuralgias which 
are due to pathological conditions in the frontal sinuses, in the 
eyes or in the nose. Inflammatory processes involving the iieri- 
pheral fibres of the 1st trigeminal division as well as a new- 
giowth localized to this tract, may bring on a severe pain in the 
forehead. Especially chronic inflammatory processes localized to 
the frontal and sphenoidal sinus, may cause frontal neuralgia, 
which even may exhibit paroxysmal character. Sometimes this 
pain may also be elicited by mechano-reflex causes due to certain 
pathological factors such as dysplasias of the walls of the nasal 
cavity, a deviation of the septum, a ajiina, a crista or the like 
which exercise a pressure on the nerve-endings of the mucous 
membrane of the nose. Among various diseases of the nose whicli 
are of practical significance and which may cause neuralgia 
localized to the ophtalmio nerve Duebto reported stasis in the 
frontal sinuses, a condition wliich the Americans term “vacuum 
sinus” and which is caused by obstruction of the ductus naso- 
frontalis. This condition causes absorption of the air enclosed in 
the frontal sinus, a process which in its turn gives rise to under- 
pressure and venous stasis in this cavity. If there is presence of 
the otitic complication apicitis, the patient manifests a trouble- 
some, hoinolateral, neuralgic headache predominantly felt at 
night and mostly confined to the 1st trigeminal distribution. It 
appears strange that neuralgia which most likely is elicited by an 
irritation of the dura around the Gasserian ganglion should, in 
most cases, only affect the 1st trigeminal division. The above 
discussed localization of the pain observed in the presence of 
apicitis, a condition frequently associated with paresis of the 6th 
cranial nerve, may perhaps be explained on the basis of the as- 
sumption that there might exist some sensory connections be- 
tween the 6th cranial nerve and the ophtalmic nerve at the level 
of their entrance into the orbit. Some diseases of the eves, viz. 
irridocyclitis bring on neuralgic pains around the eye which not 
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onl}' radiate upwards to the forehead, but also downwards to tlw 
cheek and the teeth (“orbito-facial pains”). The diagnosis of the 
condition referred to above, offers hardly any difficulty because 
although frontal neuralgia is the predominant symptom, it is 
not the only one. 

If the primary pathological causative agent is removed, f. i. 
by operation on an accessory sinus, it may happen, especially if 
the disease in question has been of long standing, that the neural- 
gia will persist unchanged. Based on these observations, GLAsr.n 
termed certain cases of facial neuralgia “the syndrome of the 
many useless operations”. The reason why surgical interventions 
are ineffective in relie\ung pain may be explained bj' the fact 
that a pathological process in the jjathways of a certain nerve 
and which in some form also had affected the nerve itself, will 
cause a hypersensitiveness to various irritations to remain in 
these areas, even after the respective process has been subdued. 
Neuralgic headaches localized to the forehead and resembling 
supra-orbital neuralgia, may, in some cases, have a vasomotoric 
origin, but they may also indicate the presence of an intrncraninl 
tumor or of some malformation of a vessel. In severe or obscure 
cases of supra-orbital neuralgia, encephalographic or arterio- 
grapliic examination will sometimes be indicated in addition to 
a specific ophtalmic and otologic examination and to roentgen 
examination. Frontal headaches may also be present in hyper- 
tonia and lues. Headaches localized to the forehead and mani- 
fested in astenopia, a condition not infrequently associated with 
tenderness to pressure above the supra-orbital nerve (I’ctcrs), may 
be mistaken lor supra-orbital neuralgia, although this pain very 
rarely affects both sides. Greekwood reported, that of 900 ca.«r^ 

presenting refraction defects or disturbances of the muscles of the 

e 3 ^es, 480 manifested the above described t}’pe of pain as the onls 
predominant symptom. In some cases of supra-orbital neuralgia 
certain migrainoid symptoms viz. vomiting and scintillation niaj 

be observed, and the condition is then incorrectly termed migraiu, 

especially as the attacks of migrain occur very frequently on orw 
.side only and are localized to the 1st trigeminal division and bccnii?'’ 
the pains arc nearly always associated with tenderness to prcsMir*-’ 
above the level of exit of the supra-orbital nerve. Novocain injec- 
tions into this nerve tract are ineffective in relieving the pain. 
A characteristical feature of the disease, however, is the f‘R^ 
that ergotamin nearly always ha.s a soothing effect on the pain. 
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As a rule, supra-orbital neuralgia has a very favourable course, 
and conservative treatment, viz. massage, galvanisation a. s. o. 
generally offer relief from pain. The disease, however, responds 
rather uncertainly to therapeutical measures, especially as it oc- 
curs rather frequently in ncui'otic and h}q)ersensitive individuals. 
In some cases therefore, it is a matter of great difficulty to deter- 
mine whether the disease has a functional rather than an organic 
basis. Some severe cases of supra-orbital neuralgia may be re- 
fractory to conservative treatment and may ruii a chronic course. 
If tliis is the case, the condition most lilcely originates in the trigem- 
inal nerve. This, however, is a mere hypothesis as the etiology 
of trigeminal neuralgia is still obscure. On account of practical 
reasons, especially with regard to the j)rinciplcs of treatment, the 
author considers it advisable to term the above discussed form 
of atjqiical neuralgia severe or malign supra-orbital neuralgia in 
contradistinction to the common supra-orbital neuralgia which is 
of benign and of acute character and which in a large number of 
cases should be viewed as psychalgia. Like all forms of supra- 
orbital neuralgia this tjqie of pain is also localized to the entire 
or to a delineated area in the pathway of the ophtalinic nerve; 
it is of persistent, dull, boring and periodic character and is at 
times subjected to violent exacerbations. In the beginning the 
pain is comparatively slight and remits for 25eriods of anything 
like up to one year. Gradually the periods of rcjnission become 
shorter until the intervals between the attacks cease altogether 
and the pain develops continuous character. At this stage the 
disease is extremely distressing to the patient owing to the pres- 
ence of a stubborn pain that troubles him incessantly during the 
day and frequently even at night. lYhen the pain — which is 
usually felt on one side only — is at its worst, it may even spread 
to the temporal region, upwards to the parietal region and down- 
wards to the occiput; it never spreads over the mid-line. Tender- 
ness to pressure above the level of exit of the supra-orbital nerve 
is a rather infrequent symptom, and neurological as well as 
somatic examination do not reveal anything pathological. Tlie 
disease appears to occur most frequently within the decade 30— 
40 and is not hereditary. Conservative treatment does not offer 
any relief and severe cases have for a long time already been 
treated surgically by iieripheral alcohol injections or neurectomy. 
In cases of supra-orbital neuralgia, injections of some Ipcal an- 
aesthetic agent, f. i. novocain, into the trunk of the nerve in- the 
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incisura supraorbitalis, Avill relief from pain for the duration of 
the anaesthesia. This phenomenon may have some diagnostic 
%-aIue, as it may help towards establishing the correct diagnosis. 
Prolonged anaesthesia together with prolonged analgesia will bo 
obtained if a solution of alcohol, f. i. a solution of 70 per cent i? 
injected in the same manner into a nerve after the Schlo.’^ser- 
Bauman method. This process causes degeneration and rc.'Jorption 
of those portions of the nerve wliich arc important for its func- 
tion. But when regeneration of the nerve is completed, neuralgia 
sets in anew, usually, within periods ranging from some montli? 
up to several jmars subsequent to the operation. Peripheral ex- 
cision or section of the supra-orbital nerve is reportccl to entail 
the same conditions and Krause who operated after this method 
on 19 patients winch exhibited a very pxonormced supra-orbital 
neuralgia stated that in the majority of the cases recurrence o( 
the symptoms was observed already at the end of about 5 months 
subsequent to the surgical intervention. He finthcr reported that 
of 134 cases of trigeminal neuralgia treated by peripheral neur- 
ectomy, no recurrence had occurred in 14 per cent of the cases. 
He did not state, however, how many lasting cures he had ob- 
tained among the 19 cases of supra-orbital neuralgia wliich he 
had treated by operation. Ertl-Wien reported a method of 
operation on peripheral nerves in which a silver clamp was at- 
tached to the supra-orbital nerve instead of resection. Tlic mild 
pressure exercised on the nerve by means of this clamp causes 
only certain nerve fibres to degenerate. Consequently the lo.«.s of 
sensibility is restricted, but is nevertbeless sufficiently extoiisivo 
to arrest the peripheral irritation wlrich otherwise would elicit 
neuralgia. The .sheath of Schwann, it is true, remains undamaged 
at the level where the clamp is fixed and therefore there is a po.- 
sibility of regeneration. But according to Erti.-AVif.x the clamp 
prevents ail regeneration cither by pressure or by chemical irrita- 
tion. iVs to the effect of this method of operation in cases of supra- 
orbital neuralgia, no data are as yet available. Owing to tlic fact 
that this type of neuralgia affects the 1st trigeminal divi.-^ion. ra- 
dical methods such as root section liavc so far been avoided air 
ppvcre cases of .supra-orbital neuralgia — owing to rca.soii'i ri- 
ferrod to previously — have instead been subjected to tractotom} 
(S.toqulst). Bowbotjiam de.scribed 3 cases of severe neuraiira 
])nin localized to the forehead in which tractotomy after SJOQUb* 
gave relief from ]min. One of those cases may be discu.^-ed mu • t 
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the heading severe supra-orbital neuralgia associated with sonic 
niigrainoid symptoms. A study of the available literature referring 
to this field, did not furnish any data as to adequate methods of 
operation and their value. At the Neurosurgical Clinique of the 
Serafimer Hospital in Stockholm, 12 indi\idual.s exhibiting an 
exceptionally severe form of supra-orbital neuralgia, iverc treated 
by operation. In 6 cases peripheral resection of the supra-orbital 
nerve was performed and about ^/o — 1 cm of the nerve was ex- 
tirpated; the 6 remaining cases were subicctcd to tractotomy after 
Sjoquist. This operation does not incur any considerable risk, 
but occasionally complications may occur in the form of transient 
cerebellar incoordination which is most likely due to lesions of 
the restiforni body or to paresis of the recurrent nerve. At first 
Sjoquist suggested to make the incision in the medulla oblongata 
at a level corresponding to the caudal two thirds of the inferior 
olivary body. Experience proved, however, that it ivas much 
more difficult to obtain complete anaesthesia when proceeding in 
this manner than if incision was made in caudal direction around 
the olivary bodies because tbe tract is here dee 2 )-seated and the 
^noximit}'- of the intramedullar filaments of the nervus vagus in- 
crease the risk of paresis of the recurrent nerve. According to 
Olivecroxa the most adequate procedure is the following: in- 
cision at a level across the inferior edge of the 4th ventricle or 
even somewhat more in caudal direction. This method j>ractically 
eliminates all risks of jjaresis of the recurrent nerve. 


Report of the Essential Data of ll)e 0a.S’e Histories. 

Case 1. (80911932,) Male, aged 4.0. ■ Hislonj. In 1924 the patient 
fractured his nose. Since this accident his nose was deformed and he 
stated that he had been very nervous ever since (posttraumatic neu- 
rosis?). On admission to the hospital he gave a history of a periodic 
pain of 4 years standing. Tlie pain was localized to the middle of the 
foreliead and radiated to both sides and occasionally also baclnvards 
over the nape. He complained of a feeling of lieaviness in his eye- 
lids. In 1930 Ms nose was operated on (resection of the septum and 
removal of the turbinate bones). Subsequent to the operation there 
was an improvement, but soon the pains came hack. Deviation of 
the nose was present. The somatic and neurologic findings were nega- 
tive. Ojyemhon on April 4th, 1932 (Olivecroxa): bilateral resection 
ot the supra-orbital nerve. Hestdl. For 3 years subsequent to the 
operation his condition was improved, byt he was not symptomfrec 
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tion. Till- pain-' in thi- ar'-a ioci lii- ippi-ati-d, init tin* nmiru'-tli'-nic 
troiiiil'--. coinimi'-d. month- uft'-r tim opi-ratioti -la* ii-]iorti'<l that 
til" pain- iiiid 1 - 0 ) 1 )'- f'ai-h- uml ri-.-r.' a- inti-n»ivi* a- l"-foro. 

C'!'i •/. U'l'J-S J'.iy/.l.) Mai'-, //I'tiirp- d’ia- patii-ut iiad lii'cH ill 

'^'ood h'-alfh until til'* nii-x-t of |ii-. romjdaiiit - d. vi-.ir-i U'^m. Siiid' tla-ii 
ill* puff'-r'-d from a iiofin" pain in th>- fon-hi-ad on ila- rit'Iit «id". ra- 
diatin'; to til*' nap" iuid from attai-i;- of pain .‘■"ttim^ in fla-'li-lib' in 
tim mari’o Mipra-orhit.-di-i and '•prt-adim^ to th" i-aiti" iirt'.'! to wliirh 
tin* Imrim; ptiiu wap ioi-ali/a'd. Soim-tini>--> tli" atturhp of p;iin were 
foiinwi-d liy naii-'*a and j-i'intiliation. ttym-ryi-u tlu-rapy hud not oivcu 
imv V'-lit-f. Tim .'-omatii* and m-uroiimii-ai findimiP wt-n* norinui. Kornt- 


izenoi'ram'i of tin* t-knll and i‘nci-)dmloi;ra])liii- "xamination pliowod iior- 
innl condition^, 'rim diaoim-ip wa-p <-on--id<'ri'd nucortuin in titip 
The fondition did not i-arri“-j>ond to trim trim'ininul uintrulL’ia wr to 
tlic c-omnnm t-ypi* of tlji* .po-caiiod atyjiiiTil triui'minal neural,L'i<'i. Sonic 
features of tin- picture siitri-'cstcd miizraini*, Init at tlie patient’s aee 
migraine occtirred very rareiy, iJcsides gyimrgeu therapy had itcen in- 
effective. One tlierefon* wim euMly h-d to up-nune that- the condition was 
line to an organic process in tlic jrroximity of the. ganglion of tlic I?!* 
division, eventuall}- originating from tlie nceessory .‘•innscs or to an- 
eurysms of the carotid artery or to some .«imilar pathological alteration. 
No impairment of tin; sensibility could be demonstrated. Section of tne 
root did nob .seem to be indicated ondng to the fact tliat- the 1st. dmsw^^ 
was affected and tiiereforo it- ivns agreed to perform re.scctiou of t/ie 
supra-orbilal nerve and to await the results before subjecting the pa- 
tient to a more radical operation in the form of tractotomy. On Sept- 
20th, 1939, opieration (Ox.m;cRoxA): llescction of the right supra- 
orbital nerve. Resull: Following the operation there was complete 
anaesthesia over the right supra-orbital distribution. There was no 
amoHorntiou after the operation, except that the pains did not radiate 
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to tke nape any longer. In 1940, tlie patient was subjected to a second 
overaiion in Denmark in wMck tke sympatbicus system was operated 
on but also this surgical intervention was ineffeotiye, nor did iusta- 
tieatment give any relief. Tbe patient was adviced treatment by 


mine 


tractotomy. . i t i. 

Case 4. {350jl941.) Male, aged 52. Htstonj. The patient had been m 

good health until the onset of a periodically continuous, boring pain 
above the right ear and which had persisted for 3 years. At the onset 
the pain was localized to the inner corner of the eye and to the nasal 
root, later on it shifted to the right supra-orbital margo and radiated 
upwards involving part of the forehead. In the beginning there were 
painfree intervals of up to 6 months duration and alternating with 
periods of pain ranging from a couple of days up to several weeks. 
Later on the periods of remission became shorter and the intensity of 
the pain increased. Dor a fortnight previous to admission, he con- 
tinuously had experienced pains which even involved the eye-ball. On 
admission to the hospital there was a slight tenderness to pressure 
above the right supra-arbital nerve, further, a moderate hyperopia, but 
otherwise the patient’s condition did not show anything abnormal. 
Eoentgenograms of the skull and encephalographic findings were nega- 
tive. On May 28th, 1941, operation (Olivecrona): resection of the 
right supra-orbital nerve; about 0.5 cm of the nerve were extirpated. 
Result: the operation gave complete relief from pain, (Postoperative 
observation time: 2 years and 4 months). 

Case 5. (6311942.) Slale, aged 59. History. The patient had repeatedly 
been subjected to conservative treatment for frontal and maxillary 
sinusitis. His complaints commenced subsequent to a frontal sinusitis 
on the left side and had persisted after the inflammatory process 
had been subdued. For a year previous to admission to the hospital, 
he had experienced boring, at times, stabbing pains above the left eye- 
brow. These pains lasted for a few minutes and were brought on by 
coughing. Hovocain injections were of no avail. Neurological and so- 
matic exammation did not reveal anything noteworthy. Roentgeno- 
grams of the skull and encephalographic examination did not reveal 
anything pathological. On May 28th, 1942, operation (Oliveceona): 
resection of the left supra-orbital nerve; 1 cm of the nerve was ex- 
tirpated. Result. The operation gave complete relief from pain. (Post- 
operative observation time: 9 months). 

Case 6. (4011943.)^ Male, aged 62. History, The past history revealed 
ij^ertonia and various heart troubles as well as a surgical interven- 
tion for biliary calculi. He denied having had a veneral disease.' Be- 
tween the decade 25 — 35, he had suffered periodically from severe 
pains above the right eye. Prom then on, until about 10 days previous 
to admission, he had been comparatively painfree. )Since then he had 
experienced an excruciating, boring pain which was localized to an 
area of the size of the palm of a hand, above the right eye. On ad- 
mission he presented hypotonia to 190/100 and roentgenologically an 
enlargement of the heart -j- aortitis. Exammation of the eyes revealed 
amsometrophia-b incipient catarrh of the left eye hypertonic re- 



508 


LARS PRBBBR. 


tinopathy. Wasserman test was negative. Roentgenograms of tlie skull 
and encepkalograpMc examination did not reveal anything noteworthy. 
On making the histamine test, it was found that the headaches were 
of a different character. On January 23rd, 1943 operation (Olive- 
crona); section of the supra-orbital nerve. 2 cm of the nerve were es- 
t^ated. Result. The operation gave relief from pain. (Observation 
time: 6 months). He died on Sept. 1st, 1943 of an unknown disease. 

Case 7. {85811939). Female, aged 31. History. The patient had pre- 
viously suffered from headaches of migrainoid character. During the 
last 2 or 3 years before admission to the hospital, she had also been 
troubled by very intensive, continuous and boring pains localized to 
the forehead on the right side. She was neurasthenic. Somatic and 
neurological findings were negative. Roentgenograms of the skull and 
encephalographic examination showed normal conditions. On Dec. 18th, 
1939, operation (Olivegeona): tractotomy. At the operation a large 
branch of the posterior inferior cerebral artery was found to run across 
the lateral surface of the medulla oblongata to which it adhered at a 
level from about the lo-wer edge of the olivary body up to a level some- 
what below the 4th ventricle. This vessel fillet may have provoked 
the irritation of the tract. Result. The operation was followed by 
complete analgesis over the entire trigeminal distribution- For 2 years 
and 9 months subsequent to the operation, the patient was painfree. 
At the end of this period the pains recurred and radiated then also 
to the nape and downwards over the neck and back. In Jan. 1943, she 
was readmitted to the hospital. She stated then that she began to re- 
cover sensibility in the spring of the year 1942. The examination re- 
vealed that the threshold of sensibility to touch and pain was lowered 
over a cuneiform area on the right side in the forehead close to the 
median-line. At the control examination in Nov. 1943, she showed 
on the forehead on the right side and even below the eye a few centi- 
meters downwards over the cheek a lowered threshold of sensibility 
to pinpricks, but not to touch. The patient’s statements about the 
localization of the pain were videly divergent and therefore the area 
over which sensibility was impaired, could not be reco^zed with 
certainty. The corneal reflexes were normal. Arteriographic exanuna- 
tion of the right internal carotid artery revealed no pathological con- 
ditions. The diagnosis supra-orbital neuralgia was established.^ There 
was no indication for an additional surgical intervention, especially as 
the patient was found to be highly psyohoneurotic. (In 1943, within a 
period covering the months of February and March, the patient was 
hospitalized at the Beokomberga Hospital in Stockholm on the basis 
of the diagnosis: psychopathia). 

Case 8. {184jl938.) Male, aged 42. History. The patient had prey- 
ously been in good health until the onset of an excruciating pain in tue 
supra-orbital area on the left side and which had persisted for t e 
past 3 years. The pain was of continuous character, coughing md no 
increase its intensity, it did not spread and was always confined o 
the same small zone above the right eyebrow. The neurological as we 
as the somatic findings were negative. Roentgenograms of the sku 
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stowed that the skull was abundaPtly vascularized and that the upper 
portion of the sphenoid bone presented a pathological structinc. En- 
Lphalograpliic examination revealed slight displacement of the tem- 
poral horn at a level corresponding ivith the alterations of the bone, 
was visuaUzed. No definite diagnosis could be established, but the 
encephalographic findings suggested the presence of a tumor localized 
to the posterior portion of the spheroid bone_. The roentgenological 
findings supported this assumption. On suspicion of the presence or 
a small meningeom presumably originating from the dura at the level 
of the Gasserian ganglion tract, an explorative operation wnas per- 
formed by detaching a flap above the left temporal region. No tumor 
was found, but the dura was abundantly vascularized at a level of the 
inferior part of the left temporal lobe. This abundant vascularization 
was the underlying cause of the alteration of the bone. On Oct. 30th, 
1938, operation (Oliveoeona): tractotomy. At the operation an arterial 
fillet was found, adhering to the medulla oblongata and causing an im- 
pression at a level below the olivary body. As it was necessary to per- 
form tractotomy under general anaesthesia, it was difficult to obtain 
complete analgesia. The operation offered relief from pain for 4 months 
only, then the symptoms recurred. In the autumn of the year 1942, 
extirpation of the supra-orbital nerve was performed without any suc- 
cess. Nor the purpose of obtaining a complete analgesia, the patient 
was adviced renewed tractotomy. 

Case 9. {811jl939.) Male, aged 33. History. For 13 years he had 
been suffering from attacks of pain, localized to an area around the 
left eye. The duration of the attacks varied, they would persist for 
from half an hour to eight hours. The pains radiated to the forehead 
and upwards over the vertex. The patient could not state the causes 
which elicited the attacks. At times the attacks were associated rvith 
nausea and scintillation. Kesection of the septum did not offer any 
improvement. Novocain injections and roentgen treatment had been 
ineffective. The patient was very nervous. The findings at the physi- 
cal examination and in the roentgenograms of the slnill were negative. 
On Dec. 6th, 1939, operation (Oliveoeona): tractotomy. At the opera- 
tion an arterial fillet wms found which wns a branch of the posterior in- 
ferior cerebral artery and which was adhering to the tractus. Subse- 
quent to the operation there was complete analgesia on the left side 
over the 1st division as well as hypalgesia over the 2nd division and 
absence of the corneal reflex. The patient further presented a slight 
transient ataxia and on the contralateral side a diminished sensibility 
m the right hand, foot and lower part of the leg. Result. Subsequent 
to tlie_ operation he was symptomfree for about 1 year. At the end of 

tiiat time the pains recurred, but were not as intensive as before the 
operation. 

Case 10. {26711941) Male, aged 40. History. Apart from an inflam- 
Z A ? in 1938 and 1940, the patient had been 

suffering from a 

tea to the forehead and the temple and which was occasionally 


asso- 
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ciated with vomiting. He had consulted several physicians. The disease 
was assumed to be a migraine, but it was refractory to remedies. The 
physical as well as roentgen examination did not reveal anythin'" ab- 
normal. Peripheral novocain injections into the supra-orbital nerve 
previous to the operation arrested the pain spontaneously. On May 
16th, 1941, operation (Olivecrona): tractotomy. At the operation sev- 
eral fillets of vessels were found Iving in close proximity of the lateral 
side of the medulla oblongata. Ivcthing, however, was found which 
could have provoked pressure. On the following day the pains recurred. 
On May 25th, second operation (Oliyecrona); tractotomy was per- 
formed anew. Result: subsequent to the second operation there was 
complete analgesia over the 1st division and the corneal reflex was 
absent on the homolateral side. The pains had subsided. (Postoperative 
observation time; 2 years and 4 months). 

Case 11. {32111940.) Female, aged 30. History. The patient had been 
in good health until the onset of a periodic, boring pain localized to 
the region above the right eyebrow and which did not radiate to the 
forehead, but, at times, to the right temporal region. The pain had 
troubled her for the past 8 years. In 1939 alcohol was injected peri- 
pherally into the right supra-orbital nerve. This operation relieved 
her from her troubles for 3 months. At the end of this period the pains 
recurred unchanged. Apart from tenderness above the level of exit 
of the right supra-orbital nerve, physical examination did not reveal 
anything abnormal. Roentgenographic and encephalographic findhigs 
were negative. On May 23rd, 1940, operation (Olivecrona): tracto- 
tomy. The operation was followed by compolete analgesia over the 1st 
and 2nd divisions and by a moderately lowered threshold of sensibility 
to touch. The operation gave complete relief from pain. (Postoperative 
observation time: 3 years and 6 months). 

Case 12. {172jl943.) Male, aged 34. History. The patient complained 
of a periodic, more or less violent, boring pain above the right eye 
of 7 years standing and which radiated into the right half of the head 
and to the nape. He stated that the pain had, at times, been excruci- 
ating and had troubled him continuously by day and by night. When 
the pain was at its worst, he scarcely dared to move and could only 
stoop with great caution. The patient was in a run down coiidition 
and on the verge of despair. Medication had afforded no relief. B- 
vitamin injections had been ineffective. The somatic and neurological 
findings were negative. In the roentgenograms of the skull a slight 
haziness in both frontal sinuses was visualized. The rest of the accessory 
sinuses of the nose contained air in normal quantities. Bncephalo- 
graphic examination revealed normal conditions. On March 1st, 1913, 
operation (Olivecrojta): tractotomy. Result, Subsequent to the opera- 
tion there was complete analgesia over the right half of the face. After 
the operation the patient was completely relieved from his troubles. 
(Postoperative observation time: 3 months). 

Concerning the age of onset, the cases reported in this paper 
suggested that severe chronic supra-orbital neuralgia chiefi} 
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affects individuals Avithin the decade 30-40. AVith the exception 
of tAvo patients avIio presented a symptom-complex suggesting 
also the coexistence of a pronounced neurosis and Avho exhibited , 
a bilateral neuralgia, the pain ivas locaUzed to one side of the 
head only. In one case the pain was localized to a small clearly 
defined area at a level in the proximity of the sujir a- orbital 
niargo, whereas in the remainder of the cases, the pain Avas lo- 
calized to the entire or to the major part of the area supplied 
by the 1st trigeminal diAUsion. Four patients reported that the 
pain Avould at times radiate from its central point in the forehead 
to the A^ertex and the nape, and one patient gave a history that 
the pain Avould periodically also spread to the homolateral frontal 
area. In three cases the symptom-complex included certain signs 
of migrainoid character, viz. scintillation, nausea and vomiting. 
Tenderness to pressure above the level of exit of the supra-orbital 
nerve, was present only in three cases. Tavo patients gave a his- 
tory of an operation on the nose in the course of which the sep- 
tum AA^as resected. One of these, presented a deformity of the 
nose due to a trauma contracted 4 years previous to the onset 
of neuralgia and in the other case supra-orbital neuralgia had 
been a sequel of a frontal sinusitis and had continued after this 
process had been subdued. The case histories did not furnish any 
data AA’hich might help toAvards throAAung some light on the eti- 
ology of the disease. The fact, hoAA’-ever, should attract attention 
that the presence of posttrauraatic neurosis, hysteria and ps}’- 
choneurosis AA^as recognized coexisting AAuth neuralgia, A^arious 
analgetic agents Avere ineffective and novocain injections ad- 
ministered to some patients, gave only transient relief from pain. 
Of the patients aaFo were subjected to tractotoiny, one had been 
given tentatively roentgen treatment before the operation AA’^hich 
Avas unsuccessful. Peripheral alcohol injections giAmn to one pa- 
tient, had afforded relief for a period of three months only. -In 
performing the tAVO operations in the cases reported above, the 
routine technique Avith practically no modifications was folloAved. 
As a rule, the symptomatologic factors Avere not decisive for the 
choice of the method of operation and therefore the results of the 
operation, to a certain extent at least, may be considered suit- 
able for evaluation and comparison, in spite of the very short 
postoperative observation time in some of the cases. 

Case 8 should be excluded from the aboAm sutA'^ey of post- 
operative results as the technique of tractotomy in this case Avas 

35—441196. Ada cUr. 8:andinav. Vol.XG. 
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Postoperative Fesulis of Peripheral Section of the Siipra-OrhUd yertc. 


Case I Symp- 
No 1 tomfree 

Ameliora- 

tion 

No 

Effect 

Recurrence 

after 

Rostoperativo Obser- 
vation time 

1 1 1 3 years 

2 1 6 months 

3 1 

4 1 

5 1 

0 1 1 

3 ‘ 2 1 

2 years 4 months 

9 months 

6 months 


Postoperative Results of Tractotomy. 


1 

Case 

No 

vSymp- 1 
tomfree 

Ameliora- i No ^ Recurrence 
tion j Effect after 

f 

Postoperative Obser- 
vation time 1 

7 1 2 years 9 months 

8 1 1 4 months i 

91 ' 1 year ' 

1 10 1 

11 1 

12 1 1 

6 r ! “ 

! 

1 

1 

2 years 4 months | 

3 venrs 6 months 

3 month^j 

1 

' 1 


deficient in so far as the patient’s impaired condition called for 
general anaesthesia and no local anaesthesia could he given, and 
therefore the surgical intervention did not give complete anaes- 
thesia. With regard to the cases 1, 2 and 7 in which neuralgia was 
associated with posttraumatic neurosis, hysteria and psycho- 
neurosis, the postoperative results should also he viewed ns very 
uncertain. If these cases are excluded, there remains a total of 
8 cases which may he divided into the following groups: 

Results subsequent to sec- 3 symptomfree cases. (Postoperative oh- 
tion of the supra-orbital servation time: 5 months, 9 months 
nerve (4 cases) and 2 years and 4 months, 'one case 

was not cured. 


Results subsequent to trac- 3 symptomfree cases. (Postoperative ob- 
totomy (4 cases) servation time: 3 months, 2 years ana 

4 months, 3 years and 5 months, re- 
spectively. . . 

1 case symptomfree for the duration ol 
1 year followed by recurrence of tl'c 
symptoms, which, however, were o 
milder character. 



atypical trigeminal neuralgia. 

In tlie case of supra-orbital neuralgia whose symptom-complex 
was characterized by certain signs siiggesting migraine, peri- 
pheral section of the peripheral nerve did not appear to give re- 
lief from pain (case 1), whereas tractotomy seemed to liave a 

favourable effect (cases 9 and 10). 

Olivecrona stated in an earlier that compression o 

the spinal trigeminal tract may elicit chronic pam in the 1st 
trigeminal division and that these pains were of entirely different 
character than trigeminal neuralgia. On operating on case 8 an 
arterial fillet of the posterior inferior cerebral artery was found 
wliich adhered to the tractus and caused an impression below the 
olivary body. The operations on cases 7, 9 and 10 also revealed 
similar vascular fillets adhering to the lateral surface of the me- 
didla prolongata, but not one of these fillets suggested to be the 
cause of pressure on that area: These operative findings may 
furnish a feasible explanation of the supra-orbital neuralgia ex- 
hibited by the 4 reported patients. 

In case 8, the pain was exclusively localized to a small clearly 
defined zone above the eyebrow and the other 3 cases had, with 
regard to the localization of the pain, symptomatically no cha- 
racteristical features in common. Two patients, however, 
sented a symptom-complex including certain signs of migrainoid 
character, viz. scintillation and vomiting (cases 9 and 10). 

With regard to the treatment of such severe cases of sujjra- 
orbital neuralgia as described in the present j)Rpcr and whose 
etiology is still obscure, there is no other surgical undertaking for 
palliative treatment to fall back upon than surgical nerve-block 
of the pain conducting nerve tract. Peripheral surgical inter- 
vention such as alcohol injections and nerve section ap^Dear to 
give only transientTelief, but may be advisable in dubious cases, 
or if the patient’s condition is not suitable for a more radical 
operation such as tractotomy after Sjoquist. In certain forms of 
atypical trigeminal neuralgia localized to the ophtalmic division, 
the postoperatiye, results of tractotomy have been such as to 
suggest that this surgical intervention is effective and gives re- 
lief of prolonged duration. Owing to the fact that the postopera- 
tive observation time in some of the reported cases was too short 
and that so far only 6 cases of the comparatively rare condition 
termed supra-orbital neuralgia were treated by this operation. 
Its value m the presence of this form of neuralgia cannot at pres- 
ent be definitely established. If, however, the symptom-complex 
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of supra-orbital neuralgia includes inigrainoid signs, tractotoinv 
sbould be tire operation of choice, under all circumstairces, especi- 
ally as peripheral nerve section apparently does not even seem to 
offer a transient rehef from pain in such cases. 


Summary. 

Paroxysmal neuralgia exclusively localized to the 1st trige- 
minal division is very uncommon and several authors even con- 
tested the occurrence of this form of trigeminal neuralgia. Among 
the 632 patients who were treated at the Neurosurgical Clinique 
of the Serafimer Hospital in Stockholm for typical trigeminal 
neuralgia, there were only 3 who presented pains confined to this 
area. The so-called atypical trigeminal neuralgia, however, which 
is localized to the ophtalmic nerve, is not uncommon, and a very 
common condition is supra-orbital neuralgia which, as a rule, is 
benign. In some instances, however, the pains may develop a 
mahgn and periodic character and are then refractory to con- 
servative treatment. This type of neuralgia most likely originates 
in the trigeminal nerve, and on account of practical reasons, 
especially with regard to principles of treatment, the author sug- 
gests to differentiate this condition from the usual and common 
supra-orbital neuralgia which may frequently be viewed as 
psychalgia, by terming it malign supra-orbital neuralgia. Before 
establishing the diagnosis, it is of major importance to ascertain 
that the pains are not secondary to sinusitis or some disease of 
the eyes or to processes withiu the cranium such as aneurysm of 
the carotid artery, or to any other primary disease. Oases of 
supraorbital neuralgia "svere tentatively treated with periphera 
alcohol injections into the nerve or with resection of the nerre, 
a method which, as a rule, gave only temporary relief from pa^- 
More radical methods of surgical treatment as f. i. total dbision 
of the sensory root of the trigeminal nerve were most unuilhng} 
applied, because these interventions inciu the risk of postopeiati'*- 
complications in the form of neuroparalytical keratitis. > 
Sjoquist suggested tractotomy for surgical treatment, a me 
of ojperation is available which in many respects is supeiior to 
above described methods, especially as it gives total 
within the entire trigeminal distribution and because, a ^ 
the corneu is insensitive subsequent- to the operation, there 
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not seem to be any risk of keratitis whicli may be explained by 
the fact that no damage is done to the innervation of the tear 

^ At the Neurosurgical Clinique of the Serafimer Hospital 12 pa- 
tients exhibiting malign supra-orbital neuralgia were subjected to 
surgical treatment. In 6 cases tractotomy was tentatively per- 
formed and the remaining cases were treated with perijiheral sec- 
tion of the supra-orbital nerve. The choice of the method of 
operation was not exclusively based on the sjunptomatic factors 
and therefore the results are comparable. Tractotomy seems to 
be effective and to give freedom from pain for a longer period 
than peripheral section of the nerve. Owing to the fact that this 
method has so far been only tentatively performed on 6 individ- 
uals exhibiting this exceptionally severe form of supra-orbital 
neuralgia and because the follow-up periods with regard to end- 
results are still too short, the value of tractotomy in the jires- 
ence of this type of neuralgia cannot at present be definitely 
established. In cases exhibiting certain migrainoid symptoms, 
tractotomy should under all circumstances be the operation of 
choice as peripheral section of the nerve does not even seem to 
give temporary freedom from pain in such cases. 


Zusamnieiifassnng’. 

Verf. berichtet iiber eine Form der sog. atypischen Trigeminus- 
neuralgie, die in dem Ausbi-eitungsgebiet des ojAhalmischen Astes 
sitzt und wahrscheinlich trigeminalen Ursprungs ist. Konserva- 
tive Behandlung versagt, und seit langem haben bci scliwerer 
Supraorbitalneuralgie periphere Alkoholinjektion und Neurekto- 
mie Yervendung gefunden, doch nur mit vorubergehender 
Schmerzlinderung als Folge. Yon den radikaleren Eingriffen hat 
man alle die bei den paroxysmalen Gesichtsneuralgien mit so gu- 
tem Erfolg verwendeten, am Ganglion Gasseri oder der sensiblen 
Tngeminuswurzel angreifenden Operationen vermieden, und in 
letzter Zeit stattdessen intramedullare Tralctotomie imeh Sjo- 
QUIst versucht. Einer der Yorteile der letztgenannten Operation 
ist class kerne Gefahr einer postoperativen Komplikation in Ge- 
stalt der Keratitis neuroparalytica vorzuliegen scheint. Beim Stu- 
toi der zuganglichen Literatur. waren keine Angaben fiber den 
\lert der verwendeten Operationsmethoden erhaltlich. In der 
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Neurocliirurgisclieu Klinik des Serafimerkranlcenhauses waren 12 
Patienten in Pflege, die wegen iiberans scliwerer Sui^raorbitalneu- 
ralgie cliirurgischer Bekandlung nnterworfen wurden. In 6 Pallen 
wurde der Nerviis supraorbitalis peripber dnrcbtrennt und 1 
cm des Nerven entfernfc, in den iibrigen Fallen kam die Trakto- 
tomie nacb Sjoquist zur Ansfubrung. Die symptomatiscben Fak- 
toren sind bei der Wabl der Operationsmetbode nicbt massgebend 
gewesen, so dass die Operationsergebnisse in gewissem Masse ver- 
glicben und beurteilt werden konnen, wenn aucb die Eeobacbtungs- 
zeit in gewissen Fallen zu kurz gcwesen ist, Bs scheint, dass be 
Traktotomie effektiver ist und ,dauernde Scbinerzfreibeit gibt, 
wabrend die Neurektomie, wie die Alkobobnjektion, nur voriiber- 
gebende Scbinerzfreibeit gibt. Diese letzteren Operationen sind 
anzuraten in Fallen, wo die Diagnose unklar ist, oder der Zustand 
des Kranken keinen radikaleren Eingriff zulasst. Bei scbrrerer 
Supraorbitalneuralgie mit gewissen migranoiden Ziigen gibt peri- 
pbere Neurektomie nicbt einmal vorubergebende Scbinerzfreibeit, 
so dass die Traktotomie vorzuzieben ist, da diese Operation bin- 
gegen aucb bei solcben Formen von Neuralgie effektiv zu sein 
scbeint. 


Resume. 

L'auteur s’occupe d'une forme dite atypique de nevralgie du 
trijuineau qui est locabsee a la zone de distribution de la brancbe 
opbtalmique et est vraisemblablement d’origine trigeminee. be 
traitement conservateur est inoperant: il y a longtemps qu on a 
pratique les injections peripberiques d^’alcool et les neurectomies 
dans les nevralgies sus-orbitaires graves, mais toujours avec im 
effet sedatif seulement temporaire. 

Quant aux interventions plus radicales, on a evite d appbquer 
a cette affection Pune ou Tautre des operations qui donnent de si 
grands succes dans la nevralgie faciale paroxystique et qui s adres 
sent an ganglion de Gasser ou a la racine sensitive du lasis 
ces derniers temps, a la place, on a essaye la tractotomie mtra 
medullaire de Stoquist. Un de ses avantages, c'est qu avec e e 
il ne semble pas exister de risque de complications postoperatoires 
sous la forme de keratite neuroparalytique. L'’ etude de la bttera 
ture disponible Aa pas pu renseigner sur la valeur des diveises 
metbodes operatoires employees. A la Clinique neuro-cbnurgic e 
du Serafimerlasaret on a soigne 12 malades qui furent soumis a 
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un traitement chirurgical a cause de la severite particulierement 
graude de leur nevralgie sus-orbitaire. Cbez 6 d’entre eux on sec- 
tionna le nerf sus-orbitaire a sa partie distale et on en extirpa /» 
a 1 centimetre; cbez les autres on executa la tractotomie de Sjo- 
QiJiST. Ge ne furent pas les symptomes cliniques qui dicterent Ic 
cboix de la metbode operatoire, de sorte que les resultats de in- 
tervention sont comparables entre eux et permettent de porter 
un jugement dans une certaine mesure, bien que le temps d obser- 
vation soit trop court pour plusieuxs des cas. II semble que la, trac- 
totomie soit plus efficace et donne un rdsultat durable, tandis que 
la neurectomie, comme aussi injection d alcool, ne j)rocure qu une 
suppression passagere de la douleur. Ces derniers precedes peuvent 
etre conseilles dans les cas ou le diagnostic est douteux, on bien 
lorsque Tetat du malade ne permet pas le recours a des interven- 
tions plus radicales. Dans les nerTalgies sus-orbitaires de earaetke 
grave accompagnees d'un certain nombre de symptomes migrainoi- 
des, la neurectomie peripberique ne donne pas meme une sedation 
temporaire, de sorte que la tractotomie doit lui etre preferee puis- 
qu’elle semble efficace meme dans ces formes-la. 
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Die Stellelctomic aiif lateralein, 
sltaleiioYertcbralein D'egc. 

Von 

Dr. CHR. VAN GELDEREN.' 

Torstand dor I. chirnrgisclien Klinik des stiidtisclicn Erankcidianses 
>Binticn-GastUiiis> Amsterdam. 


jjie Eingriffe am autonomcn, besonders ortlio.sympatbiscben 
Nervensystem beansprucbeti iu den letzten Jabi'zelmteii '\vacl\- 
sendes Interesse, umsomebr als es sicli gewissennassen nm cinen 
Strebepfeilex dei funlctiouell-patbologisch begrundeten operativen 
OKirurgie liandelt. Dementspreebend wurden niebt nur oft fuuk- 
tionelle bzw. funktiojiell betoiite Brlcranlciiiigen (Angina pectoris, 
essentieller Hj^iertonus, Megacolon, drtlicbe Diircliblutungs- 
storungen) operative! Bebandlung zugefubrt, sondern es ent- 
standen aucb neue Operationen. Teilweise strebten diese den 
erwiinsebten anatomiseben Effekt auf tecbniscli versebiedene 
Weise an (snb- bzw. supradiapbragniatiscbe Splancbnicusresektion 
nacb Adson bzw. Pbet; Operation des N. j>racsacralis s. Plexus 
bypogastricus per laparotomiam oder auf sala-alem Wegc nacb 
Cottb-Learmonth oder van Gelderen), audernteils beabsicb- 
tigten sie den namlicben funlctionellen Erfolg durcb andere, cin- 
facbere Eingriffe am autonomen Nervensystem zu erreicben: so 
bort man kaum nocb von der operativen Beselction dgs gesamteu 
Halssympatbicus, dagegen bat sicb die Exstirpation des sog. 
Ganglion stellatum (neuerdings beisst es »stellare((), die Stellelc- 
tomie durcbgesetzt. 

Neuroebirurg, namentlicb ausscbliesslicber Neuroebirurg brauebt 
man meines Eraebtens fiir eine erspriesslicbe operative Tatigkeit 
auf diesem Gebiete keineswegs zu sein, umsomebr als maneber Neu- 


^ Eruher Pnvatdozent am Anatomiseben Institut der hiesigen Universitat. 
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rocliirurg sicli ganz vorwiegend im Sciiadelinnern uad im Wirbel- 
kanal heiiniscli fulilt. Dor anatoniiscli gut vorgebildete Allge- 
mcincliirurg, der in der Bauclvl\ 61 \lc nnd aucli am Halse woU 
^’iel besser bcwandext scin diirfte, sclieint mir zu Operationen am 
autonomen Nervensystem wenigstens gleicli gut befaliigt. Daraas 
erldart sicli dieser Bcitrag eines, allerdings aucli neurocMrurgiscli 
besondcrs ausgebildctcn nnd nebcnbei tlitigen, AllgemeincM- 
rurgen. 

■\Vie gesagt crfrcuen sicb die Eingriffe am Ganglion stellatum, 
dem Kongloincrat des Ganglion cermcalc infcrius nnd Ganglion 
tlioracalc primum des Grcnzstranges steigender Beliebtlieit nnd 
zunelimcndor iVnwendung, niclit nnr in der BekampBing etwaiger 
Eiircbblutungsscbaden am i\im (und sonstiger tropliisclier Er- 
krankungen) sondern aucli in der Beliandlung viszeraler Leiden. 
Die zeitwcilige — jedocli sofortige — • Blockade des Ganglion 
stellatum mittcls Novokaineinspritzung vcrfolgt entweder nur 
einen angenblicklicbon tberapeutisclien Erfolg: die Kupieiung 
eines stcnokardisclien Anfails, oder dicnt der Indikationsstellung 
zur Exstirpation, indcm sie zeitveilig den als Daueierfolg beab- 
siclitigten Effckt einscliatzon lasst, Hauptveiwendung jedock 
findet lieutzutage die Exstirpation des Ganglions, liinter Tvelcber 
die Verniclitung dessclbon durcli Alkolioleinspritzung zuriicktritt, 
Es sind mold alle dariiber einig dass die periarteiielle Sympath- 
ektomie keincsmegs dauorliaft mirkt, bauptsacblicli dadurcli dass 
es sicli bei derselbcn nur um eine sebx unvoUstandige ortbosym- 
patbiscbe Entnervung liandelt. Die Bamisektomie s, Raniisek- 
tion, soweit dieselbe nocli in Betxackt kommen konnte, ‘ware 
fin' die obere Extxemitat kaum zu vexmirklicben bei Erkaltung der 
Ganglien an sicli; sie gelangt aucb sonst kaum nock ziu 
Anwenduug. 

WaLxend die sympatiscLen Ganglien dex Lenden- (und Brust-) 
-region angegangen und aufgefunden mexden als Ansclimellungen 
des Gxenzstxanges eignet sicli ein entspxecbendes Vorgelien 
menig fiir das untexe Hals- bzw. oberste Brustganglion. Der obere 
Bxustgrenzstxang ist sowieso scbmierigex zuganglicli als die^ an 
zugeLenden Ganglien (Ggl. stellatum), ex kommt sornit als Ledge 
bilde nicbt in Betracbt, wenn ex ancli sonst dazu selir geeigne 
mare. Dex Halssympatbicus dagegen ist zwar auf den jnaver e^ 
bxalen Halsmuskeln ziemlicb leicLt zuganglicL abet der ubergano 
desselben in das untexe Halsganglion liegt ziemlick verstec 
Linten unter der A. subclavia. AucL fubrt der Halssympali cn 




Abb. 1. Soifcliche Halsgegend; oberflilchlicho Gebildo (Angulus venosus, N. phrc- 

nicus, D. thoracicus). 


keineswegs geradlinig auf das untere HalsgaBgliou, das melir 
lateral liegt. Die Bestrebuugen das Ggl. stellatum mittels des 
Halssyrapatliicus zu erreiclien liorten demzufolge auf sobald die 
Entfernung des Halssympatliicus neben der Entfernung des Ggl. 
stellatum als nebensacblicb erkannt wurde und in den Hinter- 
grund trat. Heutzutage wird das Ggl. stellatum meist direkt, 
nicbt indirekt auf dem Wege des sympatbisclien Hals-brust- 
stranges aufgesucbt, indem man sick anderer Leitgebilde bedient. 

Das Ggl. cervicale inferius liegt in dem Spalt z-wiscben JI. 
longus colli und M. scalenus anterior in dem Trigonum (ricbtiger 
Spatium) scalenovertebrale, dem Ursprung der A. vertebralis aus 
der A. subclavia reclit nabe. Es liegt zwiscben dem Querforsatz 
des siebten Hals\virbels und der ersten Eippe etwa 1 cm. lateral 
vom costovertebralen Gelenlc, somit vor dem Eippenlcbpfcben. 
1st das untere Halsganglion mit dem ersten Brustganglion ver- 
sckmolzen, liegt also ein ricbtiges Ganglion stellatum vor, so er- 
streckt sick die Ganglienmassa auck nock vor dem Hals der ersten 
Eippe kerunter. Sollte das zweite Brustganglion mit einbezogen 
sein, so reickt das auffallig grosse vereinigte Ganglion nock -weiter 
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Abb. 2. Seifclicbe Halsgegend: tiefe Gebildo (D. thoracious, A. thyreoidea inf., A 

vertebralis, Ggl. stellatum.) 

kaudal, in den Brustkorb kinein. Regelmassig findet sick das 
Ggl. cervicale inferius (bzw. stellatum) in cler Verlangerung des 
Brustgrenzstranges, als dessen oberstes Ganglion es sick sozu- 
sagen benimmt. Meist befindet es sick kinter oder lateral ron der 
A. vetebralis, dock weckselt das gegenseitige Lageverkaltnis aiis- 
serordentlick. Das Ggl. cervicale inferius erkalt Rami communi' 
cantes yon den Halsnerven (V), VI nnd VII. Bin xicktiges Ggl. 
stellatum weist somit auck nock einen Ramus communicans 
vom N. tkoracalis I auf. S'littels dieser Rr. communicantes kangt 
es also medial-untcn an den kaudaien IVurzeln des Plexus to- 
ckialis. Die Verbindung mit dem oberen sonstigen Halssyin- 
patkicus wird durck die sogenannte Ansa subclavia gekildet. Palb 
ein mittleres Halsganglion vorkanden ist, geken aus demselben 
unten zwei Nervenbiindel kervor, das vordere dunnexe ziekt 
vor der A. subclavia kerunter, dann unter derselben nach kinten 
(dorsal) nnd steigt seitliok kinter der A, subclavia wieder zuffl 
Ggl. cervicale inferius keran. Das kintere dickere, auck kiirzere 
ISTervenbundel senkt sick von oben medial her. in das Tintere 
Halsganglion, bzw. Ggl. stellatum ein. Rur diesem biuterea 




Abb. 3. Opercationsskizze: Plexusivurzcln, A. vcrfcebralis, Ggl. stellalum. 


Bundel entlang ware bei etwaiger Operation das Anffinden des 
erwiinscbten Ganglions vom Halssympatliicus ber moglicb. Solltc 
das niittlere Halsganglion niclit ausgebildet sein so teilt sicb der 
Halssympatbicus unter der Krenzung mit der A. tbyrcoidea 
inferior (auob diese kann in einer sympatbiscben Nervenansa 
entlialten sein) in die beiden Scbenlcel der Ajisa subclavia, 
Letztere verkniipft den mehr naedial gelagerten Halssympatbicus 
mit dem weiter lateral befindlicben Brustgrenzstrang, beide 
Sokenkel der Ansa subclavia kreuzen die A. vertebralis scbief 
an deren vorderer Seite, fiibren jedocb erst iiber sonstige syni- 
patbiscbe Fasernetzcben in das weiter lateral befindlicbe nntere 
Halsganglion, was sein Anffinden vom Halssympatliicus ber er- 
scbwert. 

Im Scbrifttum sind im grosscn und ganzen zwci operative 
IrVege zum Ganglion stellatum verzeicbnet: der bintere und der 
yordere. Der bintere Operationsmodus erreicbt das Ganglion 
vom Riicken ber auf dem Wegc eines paravertebralen liocb in 
den Hals (Nacken) bineinragenden Langsscbnittes. Mittels Ee- 
sektion des Halsteils der ersten Eippe etwa aucb teilweise der 
Zweiten arbeitet man sicb an das Ganglion beran; der Zugang ist 
nicbt gerade geraumig, aucb befinden sicb die Stamme der be-, 
nacbbarten Spinalnerven im Wege. Diese Operationsweise welcbe 
auf Adson zuriickgebt diirfte so ziemlicb verlasseii sein, sie ist 
wenig iibersicbtlicb erinnert iibrigens an die gleicbfalls paraverte- 
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byn'occrvicalis i:<‘opf('rt . Alan pdaiipt diinn an die ^u?a verte- 
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krcuzt zuletzf nocdi die Ycntndscito des N.plireniciis ■'oroeni 
nedinlcn — unferen Tcil des M. scalenus anterior nnd senkt sie ‘ 
'on lateral her in den sog. Angulus venosus cin. Das iintere I a - 
;ang]ion sowie das ersto ]?nistganglion, falls niclit mit dem er 
teren vcrsclnnolzen, liissl, es sicli nn ilim Iciclit cmporzic lei't 
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weiden somit bei vordeien Eingtiffeii oft auf dem Sefasswegc 
gefunden. Erst bei der Durcbtrennung seiner Rami communicantes 
zur Exstirpation bekommt man die entspreclienden Spinaliierveii 
(Plexuswurxeln) vieUeicbt zii Gesicht; darin ist etwas nnnatur- 
liclies begrundet dass dein allerdings kiirzesten, rein-vorderen 
Operationswege anbaftet. 

Es sind melirere Umstande gewesen die inicli voni vorderen 
Wege zur Stellektomie abgebracbt liaben, Der iiiissere Anlass 
jedock riibrt von Erfabrungen mit der antcrolateralen (sog. vor- 
deren) Halsrippenexstirpation ber; dabei dringt man^ xiemlicli 
unsobwer der Ventralseite des Bracbialplexiis entlang bis anf das 
Kopfeben der Halsrippe vor, nabert sicb somit der Gegend des 
Ggl. stellatum sebr. Der anterolaterale Weg ziim Ggl. stellatum 
an dem lateralen Rande des M. scalenus anterior vorbei iind 
zwiseben diesem und der Vorderflacbc des Bracbialplexiis bindiircli 
gebt dnreb das Trigonum (Spatium) scalenovertebrale, Er V'ird 
zwei Grundsatzen gereebt: der Operator bleibt dem Ductus 
tboracicus iiberall bzv. den andern grossen Lympbgefiissen aiicb 
moglicbst fern, halt sicb dabei aucb weit vom N. pbreniciis und 
erreiebt das Ganglion nebenbei anf dem natiirliclisten = Nerven- 
wege. Ausserdem geniigt ein tiefer, dem Scbliisselbein paralleler 
und sebr naber, teilweiser Kiagenscbnitt, der eine fast nnsicbtbare 
Narbe binterlasst. 


Bei der skalenovertebralen, (antero-) lateralen Stellektomie 
sebliesst sicb dem Hautsebnitt und der Spaltung des Platysmas 
die doppelte Unterbindung mit folgender Durcbtrennung der V. 
jugularis externa sofort an. Der laterale Rand des Kopfvenders 
wd, so weit er den lateralen Rand des vorderen Skalenusmuskels 


verdeoken sollte, ' eingekerbt und .nacb medial .vexzogen. Der 
laterale Skalenusrand wird unten, vor den getasteten Pulsatioiien 
der A. subclavia freigelegt und gleicbfalls mediahviirts verlagert. 
Das Interstitium zwiseben den Mm. scalenus anterior und sterno- 
cleidomastoideus — mit den darin entbaltenen Gebilden ~ wird 
also gar niebt erbffnet. Es liegt nunmebr die ventrale Elacbe des 
Plexus bracbialis, das beisst seines unteren Teils vor. Dor liintere 
Baucb des M. omobyoideus kann durebtrennt, naebber geniibt 
werden. Damit aucb die medial-aboralsten.Plexusteile sicb uber- 
acbtlicb darstellen lassen wird die A. transversa colli, die den 
Plexus meist zwiseben C. 6 und C. 7 durebsetzt, geopfert. Der 
iruncus costocervicalis wird durebtrennt oder, Itaum bemerkt 
verlagert. Itaehmol eileichtert man sidi den Zngang dafcot 
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dass zwei Avcitcrc oberflacliliclic, qucrverlaiifendc Gebilde, die A. 
cervicalis superficialis (oben) und biswcilen aucli die A. transversa 
scapulae (unten), nacb Untcrbiiidung durclitrennt v'crden. Sicli 
vcntro-incdial voin Bracbialplexiis vorfindende Muskelfasern eines 
Scalenus jniniinus (bzw. des Lig, costo-plcuro-vertebrale) verden 
von der ersten IBppe gclost, aus dem Wege gesebafft. So vergelit 
es aucli eiivaigen vai-iationsiveisc bintcr der )Scblagader, beziv. 
uniniitclbar vor doin. Plexus bcfindlicben Pasern des HI. scalenus 
anterior. Die A. subclavia liisst sicb jetzt nacb unten und vorn 
zieben. Zur Freilegung dor Pleurakuppel bat man niu- nocb die sog. 
Sibsonsebe, sic bcdcckcnde Faszie an der ersten llippe zu spalten, 
Stunipf driingt man die Pleura ab nacb unten (medial), bait sie 
nunmebr luiicr eincm Hakcnspatel zuriick. Ein entgegengesetzter 
Zug nacb obcn-latcral konntc den gegeniiberlicgendcn Gebilden 
nur sebaden; die Plcxuswurzcln quetseben; docb liegt ein ent- 
spreebender Bedarf aucli gar niebt vor. 

Indem man mit dem Finger der ersten Rij)pc entlang gebt, den 
N. tboracalis I dabci vor Druck sebiitzt, liisst sicb das Kopfeben 
der I Bippe Icicbt tasten, lassen sicb die unteren Plcxusivurzelu 
aucli bis an die Wirbelsiiulc beran darstellen; das ist allerdings 
kaiim notig. HIcdial — iintcr denselbcn findet sicb das Ganglion 
ceridcalc inferius vor dem Kopfcbcn/Hals der ersten Bippe, ein 
selbstiiiidigcs Qgl. tlioracalc I liegt iinter dicsem Bippenbals, vor 
dem ersten Tboracalnerven. Beidc, bziv. das vereiuigte Ggl. stella- 
tum liilngcn sozusagen mittcls deren Bami commiiuicantes anden 
Wiirzeln des Plexus bracbialis. Die Vasa vertebralia liegen meist 
an der medialen Seite' (der Tr. costoccrNdcalis-A. cervicalis pro- 
funda -an der Lateralen); nocb iveiter medial, aiicb jenseits der A. 
tbjTreoidea inferior, ist (links) der Ductus tboraciciis aiicbbier 
ausser Beicbiveite; er ist somit bei nieinem Yorgeben aucb tief 
in der Operationsivunde niebt gefabrdet. Der Exzision stebt jetzt 
niclits mebr im Wege indem man allseitig die Nervenverbindungeo, 
aucli die nacb medial-iinten abgebenden Viszeralilste (rr. cardiaci), 
durebsebneidet, gegebenenfalls mittels der unteren das selb- 
standige oberste Brustganglion beraufbolt. Aucb das zweite Gang- 
lion tboracale zu entfernen sebeint mir, ivie aucb Lebichb nic t 
stets' unbedingt notig. 

Man iverfe mir niebt vor bei raeinem (antero-) lateralen Yorge en 
auf skalenovertebralem Wege sei der Plexus bracbialis unnotig ge 

‘ Diese sowie den Trunens thjTeocervicalis bekommt man nicht zu 
werden mittels des abgezogenen M. scalenus anterior naoh meoial o 



STELLEKTOMIB AUr LATEIULBM, SKALBNOVBllTBBRALEM ^VEGK. 527 

falirdet, ^Yerde er ihm niclit zuzumutenden Druclcscliaden aus- 
gesetzt.’ Das Nerveugefleclit brauclit man gar niclit beiseite zu 
balten, nnr die ibm gegeniiber liegenden Gebilde sind nacb vorn-, 
unten und medial zu verlagern, abzuzielien. Audi dein nur lioch 
oben (0. 3—5) am lateralen Rande des M. scalenus anterior be- 
findlicben N. pbrenicus drolit unten keine Gefabr. 

Nacb anfanglicben Leicbenversucben bat sicb niir die laterale, 
skalenovertebrale Stellektomie aucli am Lebcuden bcwiilirt. Mir 
scbeint der (antero-) laterale- AVeg zum GgL stellatum, iminerbin 
nicbt der kiirzere, sei niclit init den Gefabrcn der rein-vordercn 
Operationen verkniipft. >Sie sei ivenigstens gleicb sicber im Auf- 
finden des Ganglions obne dass demzuliebe andere Gefabrenmo- 
mente eingetauscbt iverden. Sic befolgt scblicsslicb anmiliernd 
den Weg den die Nadel bei der freibandigen Punlction des Gang- 
lions nacb Lbriche nimnit. Die Punlction mittels des PiiiLirriDES- 
scben Zielbiigels durcbdringt allerdings die Weicliteile der 
Halsbasis mebr in dem Sinn der medialen, xein-vorderen, offenen 
Operation. 

Die Stellektomie auf skalenovertebralem Wege reibt sicb dem 
LAUWEESscben oberen Vorgeben auf die erste Eippc und die 
Pleurakuppei in der cliirurgisoben Bebandlung der Lungentu- 
berkulose an. Da die Stellektomie kein weiteres Heruntergeben 
als bis an den Hals der ersteii Rippe erfordert sind die Eimviinde 
die der LAUWERSseben oberen Operation entgegengebraebt wurden 
und derselben kaum weitere Verbreitung eingetragen babeiij bier 
niebtig. Sie ist aucb dem operativen Angriff der ersten Strecke 
der A. vertebralis nacb Druner vcrwanclt. 

Der Eingriff voUziebt sicb in oberflacblicber ortlicber Betiiu- 
bung in balbsitzender Lage mit von der Operationsseite abge- 
wendetem Gesiebt. Vor etwaiger Pleuraverletzung bat man sicb, 
Avie sonst, zu biiten. 

In Avie Aveit die EoersterscIic Durebsebneidung des Grenz- 
stranges unter dem 2. Brustganglion — die den Horner ver- 
meidet beiufen ist die Stellektomie zu ersetzen, das beiast 
Dauererfolge zeitigt, bleibt abzuAvarten. 


Zusammenl'assung. 

Es wild empfoUen das Ganglion stellatnm mittels oines tiefen 
snprakWtalaien, teihveisen Kragensolinittes seitlicli yon (liiu- 
er) dem M. scalenus anterior »auf skalenovertebralem Wegefl late- 
st U1196. Acta chir. Soandinav. Vol. XC. 
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ral anzugelien und dabei die unteren Plexuswurzeln als Leitgebilde 
mit zu benutzen. Da das Interstitium zwiscben Kopfv’ender und vor- 
derem Skalenusmuskel beim lateralen Eingriff unberulirt bleibt 
sind Nebenverletzungen besondexs des Ductus tboracicus bier, 
soAvie auch tiefer in der Wunde nicbt zu befuxcbten. Der kiirzere, 
rein A’-ordere, mediale Weg ist nicbt der beste. 

Summary. 

It is recommended that tbe Ganglion stellatum be approached 
via a loAv, supraclaAocular, partly, »necklace»-transverse incision, 
lateral from tbe bl. scalenus anterior along tbe scalenovertebral 
space. In tbis AA-ay tlie caudal plexus roots are taken as indicators. 
As tbe intermediate space betAveen tbe M. sternocleido mastoideus 
and M, scalenus anterior is avoided, there is no risk of injmy, 
namely, to tbe Ductus tboracicus at that point as well as deeper, 
in tbe Avound. Tbe shorter, anterio'medial AA'ay is not tbe best. 

Bfeum6. 

L’auteur recommande d’approcber le ganglion stellaire au moyen 
d’une incision basse, supraclaAriculaire partielle en col, lat&ale 
par rapport au muscle scalenus anterieur: par voie (<scalenoverte- 
brale)). Les racines caudales du plexus servent en meme temps 
d’indicateurs. Gomme I’espace intermediaire entre ie muscle 
sternocleido-mastoidien et le muscle scalenus anterieur est evite, 
les endommagements particulierement ceux du ductus tboiacique 
a cet endroit et plus bas ne sont a craindre. La voie plus courte 
par devant et mediale n’est pas lameilleure. 
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Distension in the case of ileus may vary greatly, and it seems 
to depend on the pathogenesis of the ileus and the seat of the 
obstruction as •well as on the duration of the condition. 

Gas distension in paralytic ileus is ahvays a dominant symptom. 
Gas distension in mechanical ileus is usually a subordinate symp- 
tom when the obstruction is high up in the small intestine, 
whereas with slowly-developing stenosis in the lower part of the 
colon it may become just as serious as in pronounced paralytic 
ileus. 

Serious distension of the bowel by either gas or fluid, or as 
in most cases by a mixture of gas and fluid, involves various de- 
leterious effects of general and local character. They are de- 
scribed briefly below. 


Injurious Effects of Gus Distension on tlie Organism. 

By elevating the diaphragm abnormally high into the thoracic 
cavity and inhibiting its depression during inspiration, distension 
has an unfavourable effect on the activity of the lungs and heart 
(reduced ventilation, reduced minute volume). As reduced circu- 
lation ceteris paribus entails reduced blood supply to the intestine, 
and thereby reduced absorption of the distending bowel gas' 
the result is a circulus 'vitiosus. * 


^ This Work has been aided by a grant from 
for which we wish to express our thanks. 
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Of mucli greater importance as a rule, liowever, are the local 
consequences of the distension on the intestinal wall itself. 

Experimental investigations by Gutting 1928, Zwalenburg 1907, 
Gatch, Trusler & Ayres 1927, and ^YANGENSTEEN 1937 have 
shown that when distension occurs, the intestine is shortened and its 
weight increases, while the limit of its elasticity is reduced. Intra- 
intestinal pressure increases, especially in the colon, and involves a 
reduction of the portal circulation. The reason for this is that ivith 
obstruction of the colon the part of the colon orally to the obstruction 
forms a closed loop, because sphiucter ileocaecalis permits the contents 
of the small intestine to pass only from that intestine into the colon. 
If the increased pressure persists for an}' length of time, the result is 
increased secretion, reduced absorption through the wall, oedema of 
mucosa, later on petccchiae, sometimes necrotic areas with trans- 
peritoneal permeability and abolished Faradic reaction. 

Wangensteen 1937 advances transpcritoncal permeability as the 
presumable cause of death from simple obstruction-ileus with con- 
siderable distension. 

In practice we are familiar with spontaneous necrosis of the 
intestinal wall together vdth perforation, most often in the caecal 
region, as a consequence of great distension in colonic ileus. 

From these clinical and experimental observations it appears 
that gas distension eo ipso involves a number of deleterious effects 
on the organism, some local, some general, the most serious con- 
sequences; ileus intoxication, peritonitis resulting from permea- 
bility of the intestinal wall, and perforation of the colon, being 
observed in the case of distensions -with a relatively great in- 
crease of pressure or of prolonged duration. 

A natural consequence of our widened knowledge of these mat- 
ters has been that new methods for treating ileus have been ex- 
plored in recent years, especially "Wangensteen's suction drainage 
and some experiments on oxygen treatment of gas distension m 
experimental ileus. 

In "Wangensteen's suction-drainage method a jejunal sound is 
introduced, if possible right down to the seat of the obstruction, 
whereafter fluid and gas are removed from the distended in- 
testinal loops. Without embarking upon a discussion and critic- 
ism of this method which, employed on the right indication, un- 
doubtedly has its good aspects, we would point out that it is 
useless in the paralytic forms of ileus. 

The other non-operative method for the treatment of ileus i^s 
the oxygen method, devised by Fine, ' Sears & Banks in 193o. 
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Theory of the Oxygen Method. 


Gomprehensiou of the theoretical background presupposes a 
IcnoYdedge of the physical nature of the gases in the organism, a 
subject which we have treated exhaustively in a prexnous work 
(Andersen & Bingsted 1943); we shall therefore refer to that 

work for details. , 

Clinical analyses of gas from obstructional ileus m the small 
intestine and colon and from patients with paralytic ileus have 
shown that nitrogen is by far the principal component of the 
gas (McIvee, Benedict & Cline 192G). Wangensteen 1937, and 
Andersen & Bingsted verified tliis by finding that flatus from 
patients with post-operative meteorism contained 80—90 per cent. 
No. Varying low values were found for the other gases, CO2, 0., 
CH4 and Ho, especially for the last two. The very low values 
of the slowly-absorbable gases (GHj and Ho) are of importance 
to our knowledge of the manner in which meteorism develops. 
For, as was pointed out in our previous communication, it is un- 
reasonable to think that the volume of gas in the intestine can grow 
through diffusion of nitrogen from the blood into the intestine, 
unless the slowly-absorbable gases such as hydrogen and methane 
form at least 10 per cent, of the bowel gas. 

As N2 represents the main constituent of the gas in obstructional 
distension and in our opinion almost exclusively originates from 
swallowed air (Andersen & Bingsted 1943), and as Ni is slowly 
absorbable, it is very possible that the spontaneous absorption 
of the gas through the intestinal Avail is unable to keep pace Avith 
the increase caused by swallondng in the case of ileus, so that 
the distension is aggravated. 

The principle of the oxygen method is to loAver the sum of 
the partial tensions in the tissues and thereby promote absorp- 
tion of the gas held in the bowel. If the patient breathes pure 
oxygen the nitrogen tension in the blood Avill soon drop to 0.^ 
If under such conditions the intestine contains gas of the ordin- 
ary composition, i. e. with a nitrogen content of up to 90 per 
cent., the partial pressure of the nitrogen in the intestinal gas 
mil be about 640 mm/Hg., and consequently the difference in 
pressures w hereby the nitrogen diffuses from intestine to tissue 


quoted by Pine, PuF.itLtNa & Stave, J. Tlior. 
ourg. \ ol. 4 , 036, 1!)35) demonstrated that tho N. tension in arterial blnnrl 

m p„„ =73 
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and blood Avill be 640 mm/Hg. When one breatbes atmospheric 
air the nitrogen tension in the blood is about 570 mm. Hg,, and 
the pressure difference that causes the nitrogen to diffuse from 
intestine to blood is consequently only about 70 mm. Hg, Bv 
breathing pure oxygen it should thus be possible to increase the 
nitrogen absorption almost tenfold. “Wlien one breathes pure 
oxygen the oxygen tension in the arterial blood is greatly in- 
creased; but as soon as the blood in the capillaries begins to 
diffuse oxygen, the oxygen tension will drop rapidly, so that the 
oxygen tension in the venous blood and in the tissues will he 
practically the same as when one breathes in atmospheric air. 
During oxygen breathing the sum of the partial tensions in the 
venous blood will be: COo 46 mm. Hg. + Oc 40 — 45 mg. Eg., 
i. e, about 90 mm. Hg., whereas the sum of the partial tensions 
in the venous blood when breathing in atmospheric air is: COj 
46 mm, Hg. + Oj 35 — 40 mm. Hg. -f 570 mm. Hg., i. e. 
about 650 mm, Hg. 

A further consequence of the oxygen method is that the air 
swallowed after the oxygen therapy is instituted will be oxygen, 
and this, oning to its higher absorption coefficient ceteris pari- 
bus will be absorbed much more rapidly than nitrogen. 

In a number of experiments on cats Hine et al. 1935 demonstra- 
ted that if the small intestine is ligated at the pylorus and the 
ileo-caecal junction, and this closed intestinal loop is filled with 
pure jlS[ 2 , more than 60 per cent, will have been absorbed after 
respiration for 24 hours in pure oxygen, whereas control animals 
breathing atmospheric air absorbed only 10 per cent. FiNEetal. 
1936 considered that this result is due partly to a quicker diffu- 
sion of Na from the bowel into the blood, but especially to the 
diffusion of Hj, which they assert proceeds in the opposite di- 
rection, now having ceased, "We do not accept this latter inter- 
pretation and shall revert to it later. 

In their above work iFiNE et al. 1935 also investigated condi- 
tions in the stomach and found that there is practically no ab- 
sorption of Ho from the stomach (only about 10 per cent.), even 
with 24 hours^ respiration in oxygen, a finding that is best ex- 
plained by difference in the size of the absorbing surface. On the 
other hand, Fine et al. (1936 — '1936) did not investigate absorp- 
tion in the colon. As the structure of the colon is different from 
that of the small intestine, and as colonic ileus is the predom- 
inant form of ileus cases, we judged it to be of interest to m- 
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vestigate conditions in that organ. We have also 

the oxygen-respirations differing somewhat from those of Tine 

^^An account of these experiments .will he given below. 


Experimental Teclniiaue. 

We employed white and pied rabbits (2.0— 2,5 kg.), and in 
a few cases cats. 

The rabbits were given mixed feed. 

During the last two to six days prior to the operation they 
received no food. As a result the small intestine as a rule became 
empty' except for a few semi-solid particles in the lowei part 
of the ileum. The small intestine of the cats was quite empty. 
Where inanition lasted more than two days we administered 
glucose-saline subcutaneously in suitable doses; during the course 
of the experiment, i. e. while they were in the oxygen chamber 
— ■ from one to two days — all the animals fasted. 

As we had to employ animals that had fasted for several days, 
the intestinal tract was quite empty of gas as a rule. For the 
purpose of securing a distension similar to that observed in 
clinical ileus we filled a section of the intestine between two 
ligatures with atmospheric air, Na or 0., until sufficient distension 
was obtained. The animals were then .placed in the oxygen cham- 
ber with varying concentrations of oxygen; they remained there 
as a rule for 2i hours — • in a few cases 48 hours. 

The operations were performed under aseptic conditions, tlie 
rabbits being narcotized with allypropynal, the following solu- 
tion being used: allypropynal g. 2.5. 0.5 n-NaOH c.c, 23,8 sterile 
distilled water gr, 50. Dose about 2—3 c. c., ether was used for 
the cats. 

The operation consisted of the cstablislimont of a so-called 
closed intestinal loop. In order to avoid too many variable factors 
when making comparisons we always employed the same length 
and section of the bowel and the same quantity of air, the anal 
ligature being jilaced on the ileum opposite the point of the ap- 
pendix, and the oral ligature 50 cm. proximally of it (in a few 
cases only 25 cm.). If not already empty the intestine rvas pre- 
viously stripped empty of gas and fluid, Avhereafter it was filled 
with the gas required, sufficient to distend the section to the 
thickness of an index finger. It is our experience that rabbits 
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are intolerant of the introduction of more than about 50 c. c. 
of air, whereas cats will take 100 c, c. without difficulty. 

The ligatures employed were elastic hands, which in our ex- 
perience never cut through. The air is inflated into the closed 
loop through a morphia cannula plunged obliquely through the 
wall, which becomes airtight again after the removal of the needle. 



The oxygen chamber (fig. 1) is an airtight box A with a remov- 
able glass lid which a water-trap makes airtight. At both ends 
the chamber is connected with a closed pipe system which in one 
direction leads to the vacuum pump B which keeps the air in the 
system circulating during the experiment (about 2 litres a mimite). 
From the air pump the system runs on to the sodium calcium 
container E (carbon dioxide absorption), on the way being fed 
constantly through the washing-bottle C vdth oxygen from tlie 
cylinder D (about 4 litres an hour). The period of the experiment 
was 24 hours. From E the air stream on its way back to the 
oxygen chamber passes through the water cooler E, where tlie 
vapour is condensed. After the animal has been placed in the 
chamber, oxygen is blown through direct from the cylinder, 
by-passing the washing-bottle and the air pump, i. e. through 
the pipe a — b. This oxygen escapes through G. About 150--200 
litres of oxygen are blovm through the chamber, which bring;- 
the oxygen concentration in it up to about 98 — -99 oxygen volume 
per cent. This done, the closed system is linked up, G beinc 
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closed and a and b sliut off ndtb clamps. Tbe excess of air escapes 
tbrougb H, as more oxygen is supplied than tbe ammal requires; 
by this means it is ensured that atmospheric air cannot be sucked 
into tbe chamber. As soon as the experiment is started air is 
taken through K for analysis, and again just before the conclusion. 
In the Table the mean value of the two analyses is shown as the 
average oxygen percentage. The gas analyses were made with 
Petterson’s apparatus. 

At the end of the experimental period the animals are Idlled 
by a stab into the medulla oblongata, the abdomen is opened, 
the closed loop removed, and the intestine opened in such a 
manner that the gas content by means of a funnel-shaped water- 
filled system can be collected in a measuring glass, where readings 
can be made under athmospheric pressure. In most cases the 
animals were lively and apparently well while in the oxygen 
chamber, even in the few cases where the experiment was ex- 
tended to two days. 


Experimental Results. 


Knowing the absolute diffusion velocities of oxygen and ni- 
trogen from previous work (Andersen & Eingsted 1943) and 
the respectii^e tensions of these gases in the tissues {O 2 about 
35 mm,, and Nn about 570 mm.), one anticipates that swallowed 
air or atmospheric air blown into the intestine will he absorbed, 
the relatively easily absorbable O 2 being absorbed quicHy, whereas 
the nitrogen is absorbed very slowly. TMs anticipation is borne 
out by our gas analyses from a clinical ileus material (Andersen 
& Eingsted 1943). Thus it will be the absorption of Ko during 
oxygen respiration that is of significance. Our first experiments 
were therefore made with Ng in the bowel. 


As it is the idea of these experiments to apply them in the 
ohmc, where the oxygen concentration cannot be expected to 
75—85 per cent, with either oxygen mask (Bang 
1940) or oxygen tent, we tested the absorption partly under 
respiration in atmospheric air (the control material), partly at 
high oxjgen concentrations (85-100 per cent.), and partly at lower 

concentrations (60-70 per cent.). The results of these experiments 
are shown in Tables A, B and C. ^ ciiments 
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1. Experiments with pure N™ a closed intestinal loop 
during respiration in atmospheric air (Table A). 

A priori it is to be expected that pure ISTg introduced into the 
bowel will diffuse into the blood stream of the control animals, 
i. e. animals breathing in atmospheric air during the entire course 
of the experiment, the reason being that pure Ns in the bowel 
will have a higher partial pressure, 713 mm. (i. e. 760 mm. less 
47 mm., the pressure of saturated vapours) than No's tension 
in the blood, i. e. 563 mm. Eor the purpose of preliminary orien- 
tation as to this spontaneous absorption of Nj during respiration 
in atmospheric air, we made four experiments (Table A) with 
varying quantities of No blown into the same length of intestine. 
This secures varying degrees of distension. 

Table A. 


Control experiments iciih pure in intestinal loop (atm. air). 


No. 

■Weight 

Inanition 
(24 hrs) 

Length 
of int. 
cm. 

Iniect. 

N, 

C 0. 

Gas 
residne 
c, c. 


■ 

205 ... . 

2.3 

1 

50 

48.5 

44.5 

8.3 

24 

207 ... . 

2.0 

1 

50 

49.0 

46.0 

6.1 

24 

210 ... . 

2.5 

1 

50 

80.0 

26.5 

1J.6 

24 

216 ... . 

2.t 

o 

O 

50 

38.0 

2S.8 

11.8 

24 


The results, as Table A show's, were that the absorption of 
Ng from a 50 cm. length of intestine on the whole is slight in the 
course of 24 hours (6.1 — '11.8 per cent., average 9.4 per cent.). 
It will also be seen that the percentage of absorption is highest 
in the two experiments in w'hich the bowel was distended least 
(rabbits 210 and 216), Avhich may be due to the fact that better 
blood supply per superficial unit of intestinal w'all in the less 
distended intestine more than compensates for the greater area 
of contact between air and intestinal wall in the more distended 
bowel. In no case did we observe any increase of the boAvel gas. 

II. Absorption of pure N-i from a closed loop during respira- 
tion in the oxygen chamber with high Oo concentrations 

(Table B). 

These experiments show that there w'as a very great increase 
in the percentage of No absorption during respiration in high Oj 
concentrations. 
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On comparing Tables A and B we find that wlien the percentage 
of oxygen in the respiration air rises from 21 {corresponding i,o 
atmospheric air) to 93.7, the percentage of No absorption rises 
seven-fold. 

Table «. 


Experiments on absorption (diffnsion) of pure N., from the small in- 
testine of rabbits in the oxygen chamber with a high 0., percentage. 


No. 

IVeigbt 

kg- 

Inanition 
{24 hrs) 

Length 
of int. 
cm. 

Inject. 
N; 
c. c. 

Gas 
residue 
c. c. 

Ab.sorp- 
tiou .'S 

Duration 
of experi- 
ment hrs. 

Average 
0, f. 

206 

2 

1 

50 

48.6 

13 

71.8 

00 

86.H 

208 

2.3 

1 

50 

49.0 

18 

63.3 

23 

92.4 

209 

2 

2 

50 

30.0 

11.6 

61.7 

24 

88,5 

215 

2.4 

.3 

50 

48.0 

10.5 

78.1 

24 

98.6 

217 

2.4 

3 

50 

49.0 

17.6 

64.0 

237= 

99.0 

218 

2.3 

3 

50 

49.0 

13.6 

72.5 

25V" 

98.6 




1 1 

68.4 

93.7 


Snn ® absorption of pure N.. from a closed 

^ oxygen chamber with oxygon 

concentrations of 60—65 per cent (Table C). 

„ Tnldo C. 

Experiments on absorption (diffusion) of pure N from ihr c ;; • 


204 

211 

212 

219 

220 

221 


2.2 

2.6 

2.3 

2.3 

2.3 

2.4 


] 

3 


Length 
of int. 
cm. 

Inject. 
N, 
c. c. 

Gas 
residue 
c. c. 

50 

1 48.5 

23.7 

50 

49.0 

; 6.7 

50 

44.0 

lO.O 

50 

48.5 

17.0 

50 

49.0 

24.0 

50 1 

49.0 

24.0 


j Absorp. 
tion 


50.9 

8G.S 

77.8 

65.0 

51.0 
_5L0 

6:}.fi 


barafion 
ot experi- 
ment br.s. 


2J 

24 

23 

24 
24 


ea. 65 

69.0 

67.0 

59.0 

62.0 
59.r)_ 

63.8 


T m -1 1 ' 

tion percentages being iollateml 

centtations, and two of tic lowest to t*° ™ ^’Si'oot oxygen con- 
concentrations. «‘o tI>rco low o.xygen 
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Od comparing the average values of the absorption percentages 
at high and low oxygen concentrations (B and C respectively) 
we observe only a slight increase in the absorption percentage 
(63.6 — 68,4) when there is a considerable increase in the oxygen 
concentration (63.8 — 93.7), and one noight be induced to conclude 
that an increase beyond the oxygen concentration of about 65 
per cent, wordd not increase the percentage of absorption very 
much. That this is not so will be seen on comparing the high 
oxygen concentrations (Table B Nos. 215, 217 and 218) with 
the three lowest (Table C Nos. 219, 220 and 221), Here we find 
a very considerable increase, i. e. from 55,7 per cent, to 71.5 
per cent, of the absorption percentage on increasing the oxygen 
concentration from just over 60 to 98 — 99 per cent. 

Thus the small materials with their great variations are apt 
to conceal the importance of keeping the oxygen concentration 
high; but we consider that the importance of doing so is a 
real one. 


IV. Experiments on the absorption of pure oxygen in a closed 
loop during respiration in the oxygen chamber with high 
oxygen concentrations (Tables D and E). 

As the air swallowed during the application of oxygen therapy 
will be oxygen, we have made some few experiments to determine 
the velocity of the absorption of the oxygen during oxygen 
respiration. In order to obtain a quantitative expression for tlie 
oxygen absorption we again tested the absorption of a measured 
quantity of oxygen in a closed loop (Table D) and, for the sake of 
comparison, employed the same volumes and sections of the small 
intestine as in the experiments with pure N 2 . 


« Table D. 

Experiments on the absorption of pure On from closed loops in rabbits 
in the oxygen chamber at 98 per cent, oxygen. 


Iso. 

Weight 

kg. 

Inanition 
(24 hrs) 

Length 
of int. 
cm. 

Inject. 
0, * 
c. c. 

Gas 
residue 
c. c. 

Absorp- 
tion % 

Duration 
of experi- 
ment hrs. 

Average 
O 2 % 

224 

2.1 

4 

B 

49 

1 

■ 

24 

98.0 

225 

2.4 

5 

■1 

50 

0 

mm 

24 

98.8 







ioo 


98.4 
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Table D sliows tliat tlie absorption of oxypn from tlic bowel 
of animals breathing pure oxygen proceeds rapidly, all oxygen 
being absorbed in the course of 24 hours. It is possible that a 
sorption was complete at a much earlier juncture; this small senes 
reveals nothing of this. It shows merely that if pure o.xygen 
is swallowed or introduced into the intestinal tract in the course 
of treatment with oxygen (oxygen chamber, oxygen tent), this 
oxygen vdll be absorbed more rapidly and more completely than 
if pure Ns is swalloived (see Tables B and C). It will also be ab- 
L orbed more quickly than if atmospheric air is swallowed (see 
later). Thus by this means too the oxygen treatment will diminish 
the accumulation of gas in the intestinal tract of an animal with 
ileus. This is clearly confirmed by the following experiment. In 
a previous work (Axdeusen & BixasiEE 1943) wc established a 
mechanical ileus in a number of animals by ligating at locus 
electus on the ileum and allowing them to live with it for two 
to five days in atmospheric air. Some of the animals were not 
fed after the obstruction had been established. These animals had 
only small quantities of gas, or none at all, in the small intestine. 
Other animals received food ad lib. after the operation, and tliese 
had large quantities of gas in the small intestine. On placing 
such an animal (No. 260) in the o.xygen chamber instead of in 
atmospheric air, it Avas found that no gas came into the small 
intestine and only insignificant quantities into the stomach, 
even when the animal had eaten well. 

In these experiments on rabbits we had only injected volumes 
of air corresponding to V^th— i/gth of the length of the small 
intestine, experience haAung taught us that rabbits only badly 
tolerate sudden large distension. 


We now desired to test oxygen therapy by means of a disten- 
sion invohdng the ivhole or most of the small intestine, corre- 
sponding to the clinical condition in cases of paralytic ileus with 
distension of the major part of the intestinal tract. Nor this 
purpose we employed cats, which proved to be able to tolerate 
the operation Avell. Otherwise the technique Avas the same as that 
described above. The small intestine A\xas distended AA'ith air 
to just over the thickness of an index finger, and ligatures Avere 
placed just below the pylorus and at the ileo-caecal junction. 
The results are shoAvn in Table E, Avhich sIioaa^s that after 24 hours 
oxygen therapy the percentage of absorption agrees fairly avcU 
mth tie values obtained from tie rabbit experiments mth hwh 
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Table E. 


Experimenis on the absorption (diffusion) of atmospheric air from the 
small intestine of cats in the oxygen chamber with high 0„ percentage. 


No. 

AVeight 

kg. 

Inanition 
(24 hrs) 

Length 
of int. 
cm. 

Inject, 
atm. air 
c. c. 

Gas 
Tcsidue 
c. c. 

Absorp- 
tion "i 

Duration 
of experi- 
ment hrs. 

Average 
0, % 

1 

2.7 

1 

whole 

100 

37.6 

62..5 

24 

98.9 




small int. 






2 

.S.O 

1 


100 

0 

100 

48 

98.5 


oxygen concentrations (Table B). After 48 bours tbe absorption 
of atmospheric air was complete. After this result there is reason 
for assuming that with excessive accumulations of air in the 
small intestine there is hope of a good effect from oxygen therapy 
in practice. 


V. Experiment with, atmospheric air in a closed colonic loop 
and oxygen chamber with high oxygen concentrations 

(Table P). 

Pathological accumulation of gas in the colon is a very com- 
mon phenomenon in a number of tj^Des of colonic ileus (colonic 
stenosis, volvulus, paralytic ileus, internal incarceration). In the 
colon, especially in the case of stenosis, the accumulation — 
and koprostasis — ■ often is much greater than in the small in- 
testine, because during the development of ileus it is not so early 
accompanied by alarming symptoms as ileus of the small intestine, 
when nausea and vomiting quickly appear, followed by faeculent 
vomiting. 

Where valvula Bauhini is sufficient for a high intra-colic 
pressure, no air will be regurgitated into the small intestine, 
but the contents of the small intestine and air will constantly 
be forced into the colon by peristalsis. Stagnation in the contents 
of the colon may also cause abnormal fermentation in the organ, 
which will increase the distension. This abnormal distension of 
the wall of the colon reduces its nutrition, and the reduced blood 
supply involves reduced absorption of gas and fluid. In cases of 
greatly distended colon, especially in elderly people, the intestinal 
wall may be injured so much as to allow the passage of bacteria, 
which results in peritonitis, or, owing to ischaemia in the tissues, 
necrosis of the colon waU may set in, especially in the caecal 
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region (Wangensteen 1987), witli spontaiicons perforation as 

'“Ster resection of the colon it is also of importance to be able 
to reduce the post-operative distention in ordm that the sutures 
may hold. Finally, in those cases of paralytic ileus ivhoro e 
colonic distension is the dominant factor, it should bo possib c 
for oxyeen therapy to break the THcious circle Avhicli is a deciding 
factor in the pathogenesis of paralytic ileus. All this shoivs how 
important it is to have a method which, by non-opcrativc ineans 
and without being conditioned by greatly increased peristalsis, is 

capable of reducing the distension. 

We have made only two experiments of this kind, on rabbits, 

as the results are exactly the same. 

Technique. Entry is made by Lap. nied. inf. After hamng 
squeezed out any air bubbles in the selected sector wc placed a 
double ligature on the intestine itself at a distance of 25 to 50 
cm. and then inflated the closed loop with atmospheric air until 
it was about the thickness of an index finger. The animals were 
then placed in the oxygen chamber for 24 hours, a high oxygen 
concentration being maintained (97—99 per cent.). 


Tabic F. 

Experiments on the absorption of atmospheric air from coionic hop 
in rabbits in the oxygen chamber at about 98 On. 


No. 

Weight 

tg. 

Inanition 
(24 hrs) 

Length 
of int. 
cm. 

Inject, 
atm. air 
c. c. 

Gas 
residue 
c. c. 

Absorp- 
tion % 

Pnration 
of experi- 
ment lirs. 

Average 

Oj % 

228 

229 

m 

HI 

4 

6 

25 

50 

30 

80 

4 

10 

86.7 

87.5 

24 

24 

97.7 

98.5 






87.1 


9S.1 


It appears from Table E that the absorption of atmospheric 
air from the colon is very great and that it proceeds rapidly, 
just under 90 per cent, being absorbed in the course of 24 hours. 
This percentage exceeds all our previous results with the small 
intestine. In this connection it is of special interest that the 
result is still better than that obtained with the small intestine 
of the cat under the same experimental conditions, as it must be 
borne in mind that the small intestine of a cat has a better blood 
supply and has villi. 
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Discussion. 

As already stated, it is tlie velocity of absorption of nitrogen 
that determines bow quickly a gaseous mixture such as that 
contained in the bowel in spontaneous and experimental ileus is 
absorbed. Our experiments now show that the absorption of the 
nitrogen proceeds very slowly, so slowly that the air swallowed 
during the exi^erimental period by a rabbit wdth ileus — provided 
it eats — will as a rule greatly exceed the quantity of nitrogen 
absorbed (Andersen & Ringsted 1943). 

All the experiments on oxygen therapy show that the percen- 
tage of N 2 absorbed rises rapidly and on the whole proportionately 
to the oxygen percentage in the respirated air. In Table B we 
see that when the oxygen concentration rises from 21 per cent, 
(the percentage of oxygen in atmospheric air, Table A) to 93 
per cent., the jiercentage of Nj absorption rises seven-fold. This 
experiment on rabbits confirms the results of Tine et al. (1935) 
from cat experiments and shows that the increase in the velocity 
of nitrogen absorption which is obtainable by the respiration of 
oxygen is considerable. The interesting point is the increase of 
the percentage of ISfj absorption to such dimensions that it is 
justifiable to anticipate that oxygen therapy will be of practical 
importance in the clinic. 

Table C shows that even Avith oxygen concentrations of about 
65 per cent. — concentrations easy to establish and maintain 
in practice (oxygen tent, Dautreband’s oxygen mask (Bang 
1940) — there is considerable N 2 absorption, two-thirds of the 
air in the bowel being absorbed in the course of 24 hours. On 
comparing Tables C and B one wonders that the percentage of 
absorption has risen only 5 per cent. Avhereas the oxygen concen- 
tration is higher by 30 per cent. A much. greater increase would 
have been expected. The explanation undoubtedly is the nu- 
merically small series of experiments, in which individual reac- 
tions^ affect the average disproportionately. As we have said on 
a former occasion, we consider that the dependence of the R 2 


^ The individual oscillations "vvill be understood when it is remembered that 
these animals, apart from their air-distended, closed intestinal loop, have a me- 
chanical ileus, which often shocks them. Consequently one must reckon wi i 
lowered circulation and reduced blood supply to the intestinal Avail in those 
that are more affected, and this rvill involve differences in the absorption per- 
centage under experimental conditions otherwise equal. 
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absorption percentage on the oxygen concentration is a reality. 
In contradistinction to Eine ct al. (1935), who consider that under 
normal circumstances N, diffuses from the blood into the bowel 
and causes an accumulation of gas there, and therefore e.xplain 
the action of oxygen therapy as a cessation of this endogenous 
formation of gas in coniiinction with increased absorption from 
the bowel into the blood stream, we believe that oxygen therapy 
works by increasing the fall of the tension with regard to nitrogen 
from bowel gas to the blood, so that the absorption of nitrogen 
is increased. A more secondary and prophylactic factor is, more- 
over, that the air swallowed during oxygen treatment is oxygen, 
which is absorbed much more quickly than nitrogen. 

Our experiments with oxygen in a closed loop and with swal- 
lowed oxygen in the case of mechanical ileus show that the 
oxygen absorbs more rapidly than No and completely in the 
course of 21 hours — • possibly before. Consequently, in this 
manner too, oxygen therapy will reduce the gas accumulation 
in the bowel. 

As was stated in the introduction, we consider that paralytic 
ileus would be one of the chief indications for oxygen thcrajiy. 
Being umable to produce paralytic ileus in rabbits with a con- 
stancy sufficient to permit of a successful experiment, we rejiro- 
duced the conditions of paralytic ileus by distending the whole 
of the small intestine. Por this purpose we had to use cats, as 
rabbits are unable to tolerate the oj)eration. We arc aware that 
this reproduction is very incomplete, because the etiological 
factors (toxic influence, circulatory debility, etc.) which involves 
the atony of the intestinal wall, and the abolished peristalsis, 
are not represented in the experiment. These experiments merely 
tell us that the organism is capable of absorbing quantities of 
air so great that they may be compared with the quantities 
present in human paralytic ileus, and that absorption proceeds 
at approximately the same velocity, whether the entire small 
intestine or only a small part of it is distended. 

In our experiments on absorption from a distended colonic 
loop we observed an absorption velocity which exceeds the 
velocity from the small intestine of the rabbit by 25 per cent. 
No doubt this rapid absorption is due partly to' the fact that 
here It was atmospheric air, of which 21 per cent, is represented 
by the more easily absorbable oxygen; but it can by no means 
explain the whole difference. Nor can the slightly higher oxygen 

37 —^ 41196 . Acta cliir. SoamUnav. Vol. ZC. 



544 


AXEL RINQSTBD AXD KJELD ANDERSEX. 


concentration in tlie colon experiments explain it. We are bound 
to assume tliat tlie more musculous and powerful wall of the 
colon absorbs better, or at any rate jiist as well as the small 
intestine, presumably on account of the better blood supply. 


Possibilities of Oxygen Therapy in the Clinic. 

The principal indication undoubtedly will be paralytic ileus 
where the usual treatment fails and where the patient is in such 
a low state that spinal anaesthesia or enterostomy is out of the 
question, or where the usual peristaltic and intestinal tonics are 
counter-indicated, for example in cases of intraperitoneal ab- 
scess or limited peritonitis, where the bowel is to be brought into 
a state of quiescence, but at the same time have its tone restored. 
In adhesive ileus, Avhen there is definitely an obstruction, and 
when it is desirable to postpone operation for some reason, there 
may also be an indication for oxygen therapy in support of a 
Waxgexsteex treatment. 

It may also be indicated after intestinal operations as a pro- 
irhylactic for counteracting postoperative distension, Avhich of 
course involves a danger to the sutures, especially in the colon. 
Tlierefore it is a most interesting observation that the colon is so 
greatly absorbent as our experiments have shown it to be. 

Fixe, Banks & Hermanson (1936) reported on five cases of para- 
lytical ileus (peritouific, reflectoric) in which intermittent treatment 
with inhalation of 95 % oxygen in the course of 24 — 48 hours brought 
about such an absorption of gas that intestinal motility was regained. 
No deleterious effect from the oxygen treatment was observed, Evans 
& Dushordwe (1932) observed a rapid improvement of the meteorism 
in patients with pneumonia and pronounced anoxaemia when treated 
with inhalation at 95 %. They consider, however, that the anoxaemia 
is the cause of the distension and that this distension subsides when 
the anoxaemia is abolished. 

Finally, we may mention traumatic subcutaneous emphysema, 
where this assumes a threatening character calling for operative 
measures. As the laws applying to the absorption of air in the 
bowel will doubtless apply to air which has made its way into 
the tissues, there is a possibility of substituting oxygen therapy 
for operation. It is possible, however, that the effect will be slower 
than in the intestine, as it wdll depend on the blood supply to 
the tissue. 
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Summary. 

1. The authors summarize the injurious local and general 

consequences of serious distension of the intestinal tract, in par- 
ticular ileus intoxication, perforative peritonitis, and colon per- 
foration, . i- 7 

2. Various non-operative methods of treating ileus are reierreu 

to. An account is given of the principle involved in the action 
of oxygen therapy. 

3. Own experiments with oxygen therapy in various forms of 
experimental meteorism on rabbits and cats are described. The)’ 
show that treatment in the oxygen chamber increases the ab- 
sorption of bowel gas very considerably. "With high oxygen con- 
centrations there is an absorption seven times greater than that 
recorded for respiration in atmospheric air. The results hold good 
for both small intestine and colon. 

4. The experimental results are discussed and various possibili- 
ties for the use of oxygen therapy in the clinic are mentioned, 
particularly the imiiortance of treating paralytic ileus and post- 
operative distension after operation on the colon. 

Ziisammeut’assung. 

1. Die Verff. fassen die schadlichen, ortlichen und allgcmeinen 
Folgen einer starken Aufblahung des Darmkanals, besondcrs bei 
Ileusintoxikation, Perforationsperitonitis und Kolonperforation, 
zusammen. 

2. Bs werden verschiedene unblutige Methoden zur Behand- 
lung des Ileus erwahnt. Uber das der Wirkung dor Sauerstoff- 
therapie zugrunde liegende Prinzip wird bericlitet. 

3. Eigene Experimente mit Sauerstoffbehandlung bei ver- 
schiedenen Eonnen von experimentellen Meteorismus bei Kanin- 
chen und Katzen werden beschrieben. Diese zeigen, dass die Be- 
handlung in der Sauerstoffka miner die Absorption von Darm- 
gasen sehr bedeutend vermehrt. Bei holier Sauerstoffkonzentra- 
tion ist die Absorption siebenmal so gross als bei Atmung in 

atmosphanscher Luft. Diese Ergebnisse gelten sowohl Diiiindarm 
als auch Kolon. 

4. Die experimentellen Ergebnisse werden besprochen und ver- 
se ledene Mogbchlceiten der VeiAvencIung der Sanerstofftherapie 
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in der Klinik erwalint, besonders die Bedeutung der Bebandluntr 
des paralytisclien Ileus und der posfcoperafciven AuEblabuug nacli 
Kolonoperationen. 


R4sum4. 

Les auteurs resunient les consequences pathologiques locales 
et generales de la distension grave de I’intestin, entre autres 
I’intoxication par ileus, la peritonite perforante et la perforation 
du colon. 

2. Ils exposent egalement les diverses metbodes non-cbirur- 
gicales de traitement de I’ileus. Ils donnent un apergu' du prin- 
cipe implique dans la tlierapeutique par oxygenation. 

3. Ils decrivent des experiences personelles de tlierapeutique 
par oxygenation dans diverses formes de meteorisme experimen- 
tal cliez des lapins et des cliats. Ils demontrent que le traitement 
dans la cbambre a oxygene augmente tres considerablement 
Tabsorption de gaz intestinal. Avec nne concentration elevee de 
I’oxygene, I’absorption est sept fois plus forte que celle notee 
pour la respiration dans I’air atmospberique. Les resultats furent 
favorables tant pour Tintestin grele que pour le colon. 

4. Ils discutent les resultats experimentaux et examinent les 
diverses indications de la tberapeutique par Toxygene en clinique, 
specialement I’importance du traitement de I’ileus paralytique 
et la distension apres intervention cbirurgicale sur le colon. 
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Primary Tliroml 30 sis of tlie Axillary Vein. 

7 Terified Cases of Thrombus Forination. 

By 

EJNAR ROELSEN. 


In a preceding paper the writer (1938) called attention to a 
syndrome which at that time was known or recognized but little 
here in Denmark, consisting of the following symptoms: 

1) More or less acute onset of swelling of an upper extremity, 
from the hand to the shoulder, involving the entire extremity 
diffusely. The consistence of the arm is firmly elastic, tense, 
without any oedema proper, i. e., non-pitting on digital impres- 
sion. 

2) Dilatation and congestion of the subcutaneous veins of 
the arm and pectoral region, with a more or less pronounced 
cyanotic hue of the hand and arm. 

3) Often slight tenderness corresponding to the axillary vein, 
slight sensation of heaviness or slight pain in the arm, sometimes 
with reduction in muscular power. 

4) Often a history of preceding heavy or unwanted muscular 
work with the arm involved. 

5) Marked tendency to aggravation or recurrence of the con- 
dition on continuation or too early resumption of the work 
giving rise to the attack. 

^ 6) Negative palpation and roentgenography as to explana- 
tion of the appearance of the stasis. 

_ 7) Absence of general symptoms, in particular absence of 
signs of diseases of the blood or infection. 
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This syndrome^ which is the expression of a more or less acute 
venous stasis, has been designated by various terms in the liter- 
ature, where at this writing, I think, more than 150 cases have 
been published; traumatic thrombosis of the axillary (subclavian) 
vein, exertion thrombosis or thrombophlebitis of the axillary 
(subclavian) vein (thrombose par effort), primary thrombosis 
of the axillary (subclavian) vein or “so-called” thrombosis of 
the axillary (subclavian) vein. The various authors are far from 
agreeing in their explanation of the etiology and pathogenesis 
of this syndrome. Previously these cases were always taken to 
be brought about by thrombosis of the axillary (subclavian) vein. 
After various recent papers (cf. Lohr) it was realized that this 
syndrome very well may be encountered Avithout the presence 
of any thrombosis of the vein. This has been confirmed by the 
writer, as 3 of 7 cases under his observation presented no sign 
of thrombosis on operation. 

After 1938 the Avriter has had occasion to observe 11 addi- 
tional cases of this syndrome of stasis of the upper extremity. 
The folloAving 7 cases all presented definite signs of thrombus 
formation, on which account I find it appropriate here to report 
them together Avith some remarks that aaoII serve as a not unessen- 
tial supplement to my aforementioned paper. 

No attempt Avill here be made at a systematic reAuew of the 
literature published on this subject since 1938. The literature 
accessible to me has not brought anything essentially new. The 
continued publication of cases of this lesion is due, among other 
things, to the circumstance that the disease is taken to be re- 
latively rare. But, as we have been able in 9 years to observe alto- 
gether 18 cases of this kind, the lesion cannot be very infrequent. 


Case Records. 

Case 1. Pemale, 17 years old, housemaid. Reg. No. 128/42. Ad- 
mitted 41* 

Past History of good health. 

Present Illness: In the last couple of years there has been tendency 
to swelling and weakness of the left arm, for instance, on sewing. 2 
months before admission, following window cleaning, the entim left 
arm became markedly swollen, Avith a bluish hue. No pain in the 
axilla or feverish sensation. The swelling yielded to hot compresses, 
but since then it has recurred every time she tried to use the arm. 
Thus she was unable to wash herself or shine shoes with the left arm 
without its swelling. 
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Phisical Emm.: SHglit diffuse cyanotic swelling of the entire left 
unner extremity. Also slight swelling of the left mfraclavicular region, 

w?th protrusioii of the collateral veins ^ 

axillary vein. After 1 minute’s energetic work with a clothes-brush, 
the entire forearm becomes the site of a diffuse bluish 
and dough-like swelling, these phenomena extending up on the distal 
two-thirds of the upper arm. Also swelling of the left humeroscapular 
region. Othenvise no abnormality except for shgJit acrocyanosis. No sign 

of organic nervous lesion. ^ ^ j 

Temperature normal, urine normal. Hemoglobin percentage and 
complete blood count normaL Wassermaiin negative. Sedimentation 
rate: 2 mm. Blood pressure and electrocardiogram normal. 

X-ray Exam.: No sign of cervical rib. No abnormality of the heart 

and lungs. 

Venography (about 2 months after the onset of symptoms), hig. 2: 
Injection of 7 cc. of perabrodil forte into the left basilic vein gives 
filling of the vein to the level of the axillary fold. Here the shadow 
is interrupted abruptly, continuing merely as very weak and irregular 
streaks of contrast substance. On the other hand, there is marked 
retrograde filhng of the deep venous network and the collaterals in 
the subcapsular region and around the neck of the humerus. Control 
examination in the right side shows perfectly normal conditions. 


Venous Pressure: 

Eight arm 
Left arm 


At rest. 

5 — 10 cm.HjO 

Not measured 


After 45 sec.work with 
clothes-brush. 

20 — 16 cm. ILO 
33—28 cm. ILO 


Course and Treatment. As venography was strongly suggestive of 
an occlusive lesion of the left axillary vein, on 4/12/41, under ether 
anesthesia, an incision wms made (Dahl-Iversbn) along the anterior 
axillary fold, uncovering the left axillary vein. The incision extended 
from the commencement of the axillary vein to 3 cm. below the cla- 
vicle. For a distance of about 5 cm., this vein was partly thrombosed, 
partly transformed into a fibrous cord. A small amount of fluid blood 
was enclosed in two places. Distally and proximally to this section, 
the vein was normal. The section of the vein affected was extirpated 
between double ligatures. A considerable degree of periphlebitis was 
present here. On ligation of a couple of small branches from the adjacent 
normal parts of the vein it was ascertained that the venous blood 
flow here was normal. The arteries were felt to pulsate normally. The 
wound was sutured. The postoperative course was uncomplicated. 

il^^croscop^c Exam. (Teilum); The segment of vein removed shows; 
tnrombosis with partial organization, obliteration and recanalization, 
ine segment of vein removed measures 5 cm. in length wuth a 

on the other 

thrombus masses. Several cross-sections of the vein 
ammed microscopically. In a few sections the lumen is almost 
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completely obliterated, so that there remains only a central 'stellate 
lumen wliile the remainder is occupied by connective tissue and granu- 
lation tissue. Phagocytes with blood pigments are seen in the innner 
part. The wall is diffusely infiltrated with lymphocytes and histiocytes, 
together with the new-formed capillaries. In other sections the throm- 
botic changes are of a more recent date, with adherent thrombus and 
cell infiltration of the venous wall, in particular corresponding to the 
media. No evidence of any specific inflammation. 

Reexamination, 1 year later; The patient has not been able to hold 
any job. Her left arm starts swelling on any more strenuous work as 
washing a lot of dishes, laundering, etc. Still, these attacks of swelling 
have not been as frequent as previously. Only once, when she tried 
to swim a rather long distance, the arm became greatly swollen and 
blue. She has become somewhat uneasy about her arm, presumably 
being afraid of a relapse. There is considerable cyanosis of both hands, 
especially the left. The left forearm and hand feel a little cooler than the 
right. The circumference of the left arm is only cm. greater than that 
of the right; the circumference of the forearm is the same on both sides. 
Only slight venous configuration in the left pectoral region. Linear 
scar. 2 minutes’ work •with a clothes-brush gives some accentuation 
of the cyanotic hue of the left arm, but no particular change in its 
consistence. The patient is recommended to resume work in an easy job. 


Case 2. Male, 35 years old, mechanic. Beg. No. 1100/4:2. Admitted 
42 . 

Past History: 3 years ago admitted to the Med. Dep. of the Sundby 
Hospital for stomach trouble (tobacco). At about the same time he 
had pain in the back from lifting a heavy load while working. Since, 
he has often had pains in the back, corresponding to the T cervical 
v’^ertebra. Otherwise well. 

Present Illness: In the night before admission, while at work, the 
patient noticed that the skin of the right arm was itching. When he 
rolled up his shirt sleeve he found the entire right arm to be thick 
and reddish blue with distended veins. He had a sensation of tension 
in the right arm, radiating up in the axilla and neck and over in the 
pectoral region. Still he was quite able to continue working. On the 
following day there was a little tenderness corresponding to the metol 
aspect of the upper arm and the axilla. He did not feel feverish. He 
is not able to attribute this attack to any particular part, of his work. 
He previously worked as a metal cutter (gun factory); in the last 
couple of months he has been doing various kinds of work as mechamc, 
including heavy lifting — but this has not inconvenienced him. On 
the day before the swelling of the arm he was playing ball with his 
children, but not strenuously. A short time ago he received a heavy 


blow on the elbow. 

Physical Exam.: Enormous diffuse swelling of the right upper ex- 
tremity. This swelling is dough-like, not ordinarily oedematous. Distmc 
dilatation and tension of the axillary vein, but only slight tenderness. 
No adenitis. Slight reddish-cyanotic hue of the right hand. Distinc 
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venous configuration of tlie right upper arm and right 
Circumference of the right upper _ arm and 

and 3 cm. larger than the symmetrical measure of the left arm. W/ec? 

’‘’^Terpemt^r^ormal. Urine normal. Hemoglobin percentage and com- 
plete blood count normal. 'Wassermann negative. Sedimentation rate: 

8 mm. Blood pressure normal. , 

Z-raw No sign of any cervical nb. „ t • i.- 

Tenoqra'phf (3 days after the onset of symptoms), Fig. 3: injection 
of 10 cc. of perabrodil forte into the left medial cubital vein, in the 
direction towards the basilic vein. No noticeable filling of the basilic 
vein, as all the contrast fluid runs back through the medial cubital 
vein into the cephalic vein, which is filled and continues in a markedly 
developed collateral circulation in the deltoid region. The examination 
is repeated 3 days later, with the median cubital vein laid bare and 
injection into it against a strong resistance, in the direction towards 
the basilic vein. This time the basilic, brachial and axillary veins 
are filled partially, the contrast substance lying as a thin coat along 
the walls of the vessels, whereas the lumen centrally is filled with a 
non-shadow-giving mass which can be followed as a cord in the brachial 
veins from the level of the plica cubiti to the inlet in the axillary 
vein and for some distance proximally. One brachial vein, however, 
is completely occluded midway on the upper arm. A collateral venous 
network is seen in the deltoid region this time too, though less filled 
now. 

Course and Treatment. As the process here concerned evidently was 
a very extensive thrombosis of the right brachial and axillary veins, 
that had lasted but a very short time, conservative treatment was 
decided on. The arm was placed on a slanting cushion. From -2/5 to 
2»/5 he was given injections of heparin, 100 mg. x 3 daily. This increased 
the clotting time to 25 min. (^^/s). For 2 days the temperature was slightly 
elevated, round 38“ then it was subfebrile for a couple of 

days, and after this it was normal. The sedimentation rate rose to 
23 mm. (^/g). 

After venography there was slight suppuration of the wound and 
the patient complained a good deal of pain in the arm. These phenom- 
ena, as well as the oedema, subsided readily under the heparin 
treatment. The edges of the wound in the cubital fossa commenced 
bleeding, but the hemorrhage was checked easily by tamponade with 
strypnon gauze. At his discharge from the hospital the swelling of the 
arm had subsided considerably, and the cyanosis was almost complotelv 
gone, ihe muscular power was reduced but little. 

ReexarmnaUon, September 1943 (16 months after admission): The 
fo^rL.! f "I discharge. After convalescence 

fS ^ ^0 liis work. But he can still 

ufJrtt circumference of the right 

pper arm and forearm is respectively 1.8 and I.3 cm. greater t4n 
the symmetrical measures of the left arm. The consistence of the tw^ 
arms « psactmally the same. The right arillarv “rL a iwt teX 
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Provocation test (2 minutes’ work with clothes-brush) results in distinct 
venous stasis in the right arm, configuration of collateral pectoral 
veins, and a slight reddish-blue hue of the right hand. 

Case 3. Pemale, 45 years old, draper. Keg. No. 943/42. Ad- 
mitted — -’’Isi 42. 

Past history of generally good health, but always tendency to cold- 
ness of the hands and erythema pernio in the winter. 

Present Illness: One morning, 8 days before admission, the patient 
noticed suddenly that her left arm was swollen and bluish-red in 
color. During the following days the left arm and hand were swollen 
and there was a sensation of tension, but no real pain in the arm. 
She is not able to attribute the appearance of the symptom to any 
direct or indirect traumatic injurj''. In her work she daily has to lift 
rather heavy rolls of cloth from shelves and put them back again, 
but this work has not been more strenuous lately than previously. 
She has not felt feverish. She has no cold. There has been no wound 
or dermatitis on the arm or hand. 

Physical Exam.: The left arm is the site of a diffuse oedematous, 
somewhat firm, swelling, cxtendiirg from the hand up to the shoulder 
region, scapular region and clavicular region. The swelling is not so 
firm as in most cases of this syndrome. Thus, on the hand the swelling 
appears as oedema proper. When the arm is hanging down it has a 
cyanotic hue. The skin is a little warmer on the left than on the right 
side. In the left axilla the axillary vein feels a little tense and tender. 
No enlargement of the lymph glands. Venous configuration is seen in 
the left pectoral region and over the left shoulder. Circumference of the 
left upper arm and forearm respectively and 3 cm. larger than 
the symmetrical measures on the right side. The radial arteries are 
alike on both sides. Otherwise no abnormality. 

Urine normal. Temperature slightly elevated in the first week in 
the hospital, 37, i — 37.4° in the mornings, 37. e — 38° in the evenings. 
After this, normal. Hemoglobin percentage and complete blood count 
normal. Wassermann negathm. Widal (^^/g) negative. Blood culture 
{^^/s) negative. Sedimentation rate and ^®/b): 7 and 8 mm. Blood 
pressure normal. Electrocardiogram normal. 

Venography (10 days after the onset of symptoms), Eig. 4: the basilic 
vein is uncovered through an incision, as the oedema makes percu- 
taneous injection impracticable. Perabrodil is injected into the basilic 
vein. At the beginning of the axilla a large defect in the main vein 
is seen, surrounded by a highly developed collateral circulation. More 
proximally, coat-formed contrast substance in the axillary veiu. 

Course and Treatment. As this is a case of thrombosis (or thrombo- 
phlebitis) of the axillary vein and has lasted only a short time, 
expectation is decided on. Within one week the temperature decreases 
to a normal level. A great deal of oedema fluid flowed from the incision 
in the left cubitus in the days following venography, which made the 
oedema subside rapidly. The arm was placed on a slanting cushion. 
Then the patient was allowed to get up, with the arm in a sling. The 
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of the incision was infected, and paresthesias app wired m the left 
t Trsuppurati”' subsided rapidl,-. however. TI.eu the pat.eut 
was eiveii light massage of the arm for 3 weeks. r . • 

Emaatmu 2 raonths later.- No evident "Si 

Circumference of the left upper arm 1 cm. la^er than that of the ri^ht 
arm; no difference between the forearms. The patient is instructed 

to keep the carm at rest for some time. ^ i • i 

After 6 months she pays no particular attention to the arm, wincii 
still is liable to swelling on clothcs-brushing and similar movements. 
She has been given Tabl. vasodil »Leo», 2 X 3 for several periods. At 
any rate tliis treatment has had a favorable effect on the erythema 
pernio. The neuritic symptoms (after the incision) persisted for a long 
time. She possibly improved somewhat by treatment with vitamin 13, 


Case 4. Female, 42 )’ears old, customs officer. Reg. No, 2232/42. 
Admitted ^^/lo — “Vii ^2. 

Past history. 6 — 7 years ago, various nervous symptoms: shortness 
of breath, palpitation of the heart, nausea, weakness of both arms, 
flickering before the eyes. Since then, she gets overexerted and nervous 
easily. About 5 months ago she was treated in a massage clinic for 
myoses of the musculature of the shoulder, the treatment consisting 
in massage, suction and diathermy. 

Present IJhess: For a long time she has not been able to lie on her 
left shoulder without discomfort or even slight pain. Two weeks before 
admission the patient hit her left shoulder against a lamji-jiost. A few 
days before admission she probably strained her left arm by carrying 
a heavy sack of potatoes. On the day before she took ill she had been 
for a long walk with a convalescent whom she supported with her left 
arm. On the following morning the left arm was diffusely swollen and 
bluish. The patient noticed also a sensation of slight tension of the left 
hand. The swelling and cyanosis were aggravated when the patient 
was walking about with her arm “hanging down”. She became afraid 
and consulted her physician who referred her to the hospital at once. 

Physical^ Exam.: Diffuse, cyanotic, marinorate, blui.sh discoloration 
of the entire left upper extremity, most pronounced on the posterior 
aspect of the upper arm, where small phlebectases are seen. The pec- 
toral veins are barely visible, and the same applies to the venous con- 
figuration in the left infraspinate region. There is slight tenderness 
of the left axilla, corresponding to the a.xillary vein. The circum- 
ference of the left upper arm is 1.3 cm. greater than the right; no de- 
tmite difference between the forearms in this resjiect. Otherwise no 
abnormahty except that the temperature was subfebrile (luring the first 
normT^'* hospital. Since then, the temperature was practically 


Hemoglobin percentage and complete blood count 
follow’ ®^^"«entation rate: 9, 14 and 8 mm. 

irn negative. Blood cultures (2 times): no 

^ V f Pre^nre normal. Electrocardiogram norimal. 

A-i^ay Exam.: No abnormality of the heart and lungs. No siern of 
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cervical rib. Slight siiiistroconvex scoliosis of the upper part of the 
dorsal column. 

Venographj (about 4 weeks after the onset of symptoms), Fig. 5; 
Injection of 20 cc. of perabrodil into the left medial cubital vein, gives 
good filling of the cephalic vein up to the area under the clavicle. 
The basilic vein is not filled with contrast substance; on the other 
hand, small amounts of contrast substance are found in the brachial 
veins, up to the level of the surgical neck of the humerus. No contin- 
uation to the axillary vein is seen here, whereas there is a massive 
contrast filling of the extensive collateral circulation round the scapula. 

Course and Trealmcnt. The clinical picture is suggestive of thrombosis 
(or thrombophlebitis?) of the axillary A'ein. As the symptoms have been 
present only for a short time, it is decided to try conservative treat- 
ment. The arm is placed on a slanting cushion. Venography supports 
the clinical diagnosis strongly. In order, if possible, to promote the 
healing process, 2 weeks after admission the patient is given heparin 
100 mg. X 3 daily for 6 successive days. But the clotting time is in- 
creased only to 7 min. Under this treatment she feels distinct relief 
from the discomfort of the arm, and the temperature becomes normal. 
As the arm keeps being swollen and bluish also after the patient is 
allowed to get up, she is given light massage. The arm soon becomes 
almost normal. 

Reexamination, two months later: The left arm is still somewhat 
marmorate and the site of various abnormal sensations. Provocation 
test (clothos-brushing for 2 min.) produces an increase in the cyanosis 
and marmoration of the arm, besides a slightly firmer consistence. 
But the stasis is far less pronounced than previously. 

Case 5. Male, 26 years old, stockroom clerk. Keg. No. 571/43 
Admitted “/g — 43. 

Past hisiorij; Good health except for a pronounced tendency to an- 
gina with peritonsillar abscess formation — which he has had 10 
times, last time 4 years ago. 

Present Illness: About one month ago he noticed a sensation of 
heaviness of the muscles of the right arm and tension of the entire 
right arm. He continued worldng however, and about 10 days later 
he -had a slight gnawing pain in the arm, and this pain subsided when 
he carried the arm in a sling. 

His work consists, among other things, in lifting heavy rolls of steel 
cable, weighing up to 100 kg. and putting them on the counter. Lately, 
before the onset of his present lesion, he had been sawing a good deal 
of wood. He has not felt feverish, nor has he had any sore throat lately. 

Physical Exam.: The entire right upper extremity is diffusely swollen, 
its consistence is dough-like, without any oedema proper. The swelling 
extends over the right deltoid, infraclavicular and scapular region. 
The skin is slightly cyanotic, especially on the right hand and forearm. 
There is no definite difference in the temperature on the two sides. 
Distinctly increased venous configuration, especially on the anterior 
aspect of the right upper arm. Distinct collateral venous configuration 
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in tlie right pectoral and acromial regions. A as tliick as a little 
finger, not tender, is palpable in the right axilla. The circumferences 
of the right upper arm and forearm are increased respectively by j 
and 3.5 cm. as compared to the symmetrical measures on the left side. 
Othemise no abnormalitij beyond redness of the raucous inembrane ol 
the throat and slight enlargement of the right tonsil. 

Temperature normal, urine normal. Hemoglobin percentage and 
complete blood count normal. Wasserraann negative. Sedimentation 
rate: 17, 10 and 9 mm. (on %, % and^/g). Widal negative. Blood culture: 
no growth. Antistreptolysin titer slightly increased: 230 250 -> 200. 

Blood pressure normal. Electrocardiogram normal. 

X-ray Exam.: No abnormality of the heart, blood vessels and lungs. 
No evidence of a cerrdcal rib. 

Venography (about 1 month after the onset of symptoms), Fig. 6: 
Injection of perabrodil into the basilic vein. The veins are seen to be 
thrombosed even on the middle of the arm, no contrast substance en- 
tering the axillary vein or its tributaries in the upper lialf of the upper 
arm. The contrast substance injected flows back and outers the cephalic 
vein, which presents itself as a very thick venous trunk. 

Venous Pressure (at rest, with slight elevation of the trunk of the 
patient). Eight upper extrem.: 30 cm. HoO. 

Left » » 10 — ^15 cm. ILO. 

Course and Treatment. As the thrombosis is judged to have consisted 
for a considerable length of time, presumably with commencing organ- 
ization, there is not found to be any indication for heparin therapy. 
Performance of venous resection for shortening of the course of the 
lesion is taken under consideration; but this is desisted from as tlie 
swelling of the arm subsides rather considerably within a brief period. 

The patient keeps the arm at rest the first 6 weeks and then he resumes 
his work, though avoiding any hard exertion. 

Reexamination, about 2 months after his discharge: There is still 
some diffuse swelling and A’^enous stasis of the right upper extremity, 
and the right upper arm is still 1.3 cm. larger in circumference than 
the left. ProA'-ocation test (2 min. clothes-brushiug) results in t}" 2 )ical 
venous stasis of the right arm. The tissue becomes typically firm, AA'ith 
doughy-like swelling and cyanotic hue. After pressing and elevation 
of the arm, the stasis subsides immediately. The patient is directed 
to avoid any strenuous Avork Avith the arm. 

ooP/.V ?' polytechnical student. Eeg. No. 

901/43. Admitted ^ 4 — ^*Vb 1^3. 

Past History: Good health. He is a trained mechanic; very muscular. 

a W r gasket ball, 6 days ago, he has noticed 

and increasing sAvelUng of the right arm; and in 
Sd^habirnf^7" there has been slight pain in the arm too. He has the 
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Physical Exam.: Considerable doughy-like firm swelling of the entire 
right upper extremity, Avhich has a slight cyanotic hue, especially 
on the dorsal aspect of the hand. The infiltration is localized especially 
to the medial and flexor aspects of the arm. The subcutaneous, veins 
are very conspicuous on the right arm and in the right pectoral region. 
The anastomosis with the subcutaneous veins of the neck is seen 
distinctly. Fine phlebcctases are seen on the anterior surface of the 
arm. On palpation, the axillary vein feels as thick as a little finger, 
tense, not tender. The right hand feels a little cooler than the left. 
No abnormality of the joints. No disturbance of the sensibility. The 
muscular power is not lowered. The circumferences of the upper arm 
and forearm are respectively 8 and 5 cm. larger than the corresponding 
synnmetrical measures of the left side. Otlierivise no abnormality. 

Temperature, on admission, normal. Urine normal. Hemoglobin 
percentage and complete blood count normal. Wassermaim negative. 
Sedimentation rate 15 mm. Widal negative. Blood culture 
No growth. Antistreptolysin liter normal. Blood pressure normal. 
Electrocardiogram normal. 

X-ray Exam.: No abnormalities of the heart and lungs. 

Venograjihy (10 days after the onset of symptoms), Fig. 7; Injection 
of perabrodil forte into the right median cubital vein. Marked filling 
of the cephalic vein, which is considerably broader and more dilated 
than normall)’^; besides, on the upper arm, a small and somewhat 
tortuous, probably' deep, vein is seen to fill whereas there is no filling 
of the basilic vein. Just laterally to the 2’ and 3’ ribs a 1 cm.wide, 
very’’ poorly filled, vein is seen; laterally' this vein can be followed out 
to the deep vein; medially it is directed upwards and towards the mid- 
line; its location corresponds very well to that of the axillary vein. 
Further, above, in the infraclavicular fossa, a well-developed collateral 
circulation is seen. It seems reasonable to assume that this is an in- 
stance of thrombus formation in the axillary vein, with secondary 
dilatation of the cephalic vein and development of a collateral circula- 
tion round the latter. 

Course and Treatment. After the venography the swelling of the right 
arm increased quite considerably'. In addition to the firm swelling 
described there now appeared a condition of oedema proper too, which 
was particularly' pronounced round the olecranon. There was also 
swelling of the supra- and infraspinous regions. A tender venous trunk 
was palpable in the axilla, and the tenderness continued down in the 
right arm. The development of these phenomena was associated with 
aching and spastic sensations in the arm, so the patient had difficulty 
to keep his arm at rest in bed, even with employment of a slanting 
cushion. During these days the temperature was subfebrile. 

As evidently this phase of the lesion involved a fresh attack of 
phlebitis, heparin therapy was instituted, on with 100 mg. m 
heparin x 3 daily. After 2 days the patient had chills, and^ also his 
general condition was affected. The temperature rose to 40.2°, wher^ 
after it kept oscillating round 39° for the next 9 days. After 1 week 
the heparin treatment was discontinued. Under this treatment the 
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sweUing of the arm subsided strikingly. On the day after the discoi 

tinuance of the treatment the patient presented 
of the riaht lung. He was given morphm, besides lucosil (sulfametliyli- 
loh) in pneumonic doses for 5 days. Under this treatment t he tempera- 
ture fell to a subfebrile level, at which it kept for one week, and then 
it became quite normal. At his discharge from the hospital the difference 
in circumference of the two arms was only 2 3 cm. There was still a 

slight increase in the consistence of the right arm and moderate prom- 
inence of the venous configuration. The right axillary vein was no 
longer tender on palpation, and it was only as thick as a pencil. At 
his discharge he was directed to save the arm from any strenuous work. 

Reexamination, 4 months after discharge: He has kept the arm at 
rest until 1 week ago when he tried to saw some wood. This work lyas 
immediately followed by an increased tightening and slight swelling 
of the arm. The circumferences of the right upper arm and forearm 
are respectively 3.5 and 2.7 cm. bigger than the corresponding measures 
of the left side. He is directed to keep the arm at relative rest. 

Case 7. Male, 32 years' old, office clerk. Reg. No. 2420/43. Ad- 
mitted “*/u — "’ll! 43. 

Past History: Previously he has been troubled a good deal with boils, 
among other places at the anus, for which an incision was made in 1942. 
He has been vaccinated against furunculosis. Otherwise good health. 
He has previously done a lot of gymnastics, but not the last couple 
of years. 

Present Illness: A few months ago he took up gymnastics again 
(Niels Bukh). 5 days before admission his partner was particularly 
energetic with a certain exercise, and this gave rise to the development 
of the lesion for which he now is admitted. This exercise consisted in 
that the partner placed his knee on the back of the patient and "rotated” 
his arm extremely in the shoulder joint in all directions, accentuating 
in particular the abduction. At that point of time the patient had a cold 
with eruption of herpes on the lip, but he did not feel feverish. Since 
this gymnastic overexertion the patient has noticed that his right 
hand has become bluish, and the blood vessels on the right hand and 
arm have become conspicuous. Now there is also tightness in the right 
axilla and slight pain in the elbow on full extension of the arm. 

Physical Exam.: Slight diffuse swelling of the right upper extremity, 
but the consistence is not doughy. Very pronounced venous configura- 
tion with tortuous veins on the anterior surface of the right upper 
arm continuing over in the pectoral region. In the right axilla a barely 
tender, elongated, structure, about the thickness of a little finger is 
paJiiable presumably the vein. A pea-sized lymph gland is felt in the 

cubital lymph gland in the right arm. 
of ll a little leddisli in color. The muscular pmvci is loiv- 

lUactivXfrn?! 9 “T'® ™ and forearm 

the^left side.^' ^ symmetrical measures of 
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Olhenoise the examinalion shoivs: The patient is rather thin, slightly 
catarrhal. Auscultation reveals fine crepitating rales below in the left 
infrascapular region. Heart sounds normal. T 3 qoical respiratory ar- 
rhythmia. 

During the first 6 days after admission the temperature was sub- 
febrile (about 37 . 0 °). Later it was normal (under 37°). 

Urine normal. Hemoglobin percentage and complete blood count 
normal. Wassermann negative. Sedimentation rate, =®/ii and ®/j 2 ' 14 
and 5 mm. Blood culture: No growth. Antistreptolj^sin titer normal. 
Blood pressure normal. Electrocardiogram normal. 

X-rau Exam.: No abnormality of the heart and lungs. No sign of 
any cervical rib. 

Voiography (2 weeks after the onset of symptoms), Eig. 8; Injec- 
tion of 18 cc. of perabrodil into a superficial vein on the radial-volar 
aspect of the upper part of the forearm, in the direction of the middle 
of the cubital fold, where the vein appears to go down in the depth. 
Good filling is seen of the vein directed towards the medial side of 
the upper arm but this venous configuration is interrupted suddenly, 
3 — i fingers’ breadth over the elbow-joint. Erom this vein the contrast 
substance passes tlirough 2 medium-sized superficial veins on the 
lateral side of the arm to the cephalic vein, wluch can be followed up 
to the middle of the clavicle. In addition there is abundant contrast 
filling of a dense venous plexus round the scapula. There is no filling 
of the basilic vein, nor of the deep brachial veins or the axillary vein. 
The sudden interruption of the filling in the injected vein described 
above is suggestive of complete thrombosis of tliis vein. 

Cotirsc and Trealmenl. This was an instance of fresh thrombosis 
of the veins of the right upper arm. As the complaints were few and 
slight, an expectativc treatment was adopted. The arm was placed on 
a slanting cushion. The temperature became normal as the catarrhal 
symptoms subsided. Venography was not followed by any incon- 
venience; aird the swelling of the arm subsided rapidly after the patient 
got up. He was discharged with directions about saving the arm from 
any strenuous exercise for a while. 

Reexamination, about 2 months later; Since his discharge he has had 
several small boils which have been incised. Now he is vaccinated with 
autovaccine. He has also had an attack presumably of Quincke s 
oedema. Now the circumferences of the right uj)per arm and forearm 
are respectively only 2.5 and 2 cm. larger than the corresponding 
measures of the left arm. 


Discussion. 

The cases here reported are all good examples of the syndrome 
mentioned in the introduction. The clinical features of the lesion 
are so typical that this condition hardly may be mistaken for 
any other lesion. The venous stasis is the essential feature in this 
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TRp venous pressure has been measured but occasion- 
Sly Md ill those caL (Nos, 1, 6 and 7) the valnes obtained 
f heen in keeping with those reported previously: at rest and, 

(provoJl by wlc ii-ith the aim, the 



Fig. 1. Case 7. Photo with infia-recl lays. 

venous pressure is markedly increased. A good illustration of 
the venous stasis is found in photos taken with infra-red rays 
(see Fig. 1). 

In looking for the cause of this venous stasis, like previously, 
we are able at once to exclude the possibility of any extravascular 
mechanical obstruction to the venous floiv — • as, for instance, 
the presence of a tumor in the axilla or intrathoracic tumor for- 
mation. Once, in another hospital, I have seen such a case where 
enlargement of mediastinal lymph glands (due to lymphogranu- 
lomatosis) Avas the cause of a moderate degree of venous stasis 
that first was taken to signify thrombosis of the axillary vein. 

From the venographic findings the lesion appears in all these 
cases to have been a thrombus formation in the axillary vein. 
All the patients presented a more or less extensive filling defect 
in the axillary vein (or brachial veins) and all the patients except 
No. 5 presented a pronounced configuration of the collateral 
venous network (see Figs, 2 — 8). 

38 — mi96. Actacliir.S:;andmav. Vol.XC. 
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But the question arises: Can it be taken for granted that the 
venographic changes here described really signify thrombosis 
or thrombophlebitis? It -will be reasonable primarily to refer to 
the general experiences from venographic examination of the 
veins of the lower extremities (Bauer) and, especially, the ex- 
periences gained as to venography of the venous tru^s of the 
upper extremity (Karlan & Katz; Veal; Axtdebsen). The 
picture characteristic of thrombosis implies just a very pronounced 
collateral venous configuration together mth the possible oc- 
currence of a break or defect in the venous shadow. The real 
proof of such a venographic picture involving just a thrombosis 
or thrombophlebitis is found in our patient No. 1, in whom the 
operation revealed the presence of thrombosis of the axillary 
vein. On the other hand, LQhr has emphasized strongly that the 
presence of thrombosis is not absolutely necessary to produce 
a strong collateral venous configuration. He thinks that very 
often it merely is the presence of perivascular constricting pro- 
cesses round the vein that is able to produce the venous stasis 
and the collateral venous configuration associated herewith. 
Wliether such processes also may be able in venography to give 
defects in the outline of the venous trunk in the same massive 
way as seen in the present cases, seems very doubtful. 

If now we compare the present venographic findings with 
the ones reported in my previous paper, it is to be pointed out 
first that all the present patients except for No . 1 were examined 
venographically in direct connection with the appearance of 
the symptoms or, at any rate shortly (from a couple of days to 
one month) after the onset, whereas it was different with the 
three venographed patients in my first report. Of them, No. 1 
was venographed about 2 years after the appearance of the 
syndrome. No. 2 about 2 months after; only No. 5 was veno- 
graphed as early as 3 weeks after the onset of the lesion. None 
of these patients showed venographic signs of thrombosis. This 
may possibly be explainable — • at any rate as far as No, 1 is 
concerned, and perhaps for No. 2 too — ■ as attributable to the 
circumstance that at the time of their examination these patients 
no longer presented any thrombosis or thrombophlebitis but 
merely the sequelse of this, namely: the typical provokable stasis 
syndrome which, as suggested by Veal, is designated as the fost- 
thromhotic syndrome. If so, we would be dealing with a true 
thrombotic process which had undergone organization and re- 



Fig. 2. Ca<-e 1. Vcnogi.ipliy. Filling defect 
(coiiesponding to the aiiow) .it the ii\ill.i. 
liononnced filling of (koji colhiteinls. 



m UiJ'n^ain tm'Icf 

foimed inaW \ T ^‘'‘M’onding to a 
collatcial* lino 'll’ ^Vpionoiin 

'tan-o tl,. ' 


Fig. L’ai-e 2. W'liogiaiilij on ihe (i' 
illnc=‘<. Ikii 1 iiil I o.ii-f oi im d filling of t he 
and a\illai\ \ein‘-. One liinchnil mid 
J ildtly ocelndfd. 


d,iy ol 
him hi il 
I-- (oni- 


r - 

r 





'em IS not till 


filled. 


"iMiaiu 'einisniaikedl 
addition, pioiioinuid ,olhi(eii 
f 'I'll igniaf ion. 


Jiom,SEN : 


of ,1,0 Ayillo.v Voi„ 
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Fig, 7. Case 6. Venography. Only a small part of 
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arrows, poorly filled with contrast Substance- 
Cephalic vein markedly filled. Several collaterals. 
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canalization, leaving merely some minor clianges in the wall 
of the vein that were not palpable at the operation, nor able to 
give the characteristic venographic picture. The explanation of 
the entire clinical picture presented by these two patients’- nught 
then be looked for in spastic phenomena in the main venous stem 
and in the collaterals, brought about by the sequel® of a previous 
thombophlebitic process. In the third of the venographic cases 
reported the morbid features presented by the patient were so 
slight and abortive that the negative venography needs no further 
discussion. 

Another explanation of the stasis syndrome in the 2 >i’evious 
cases where the patients presented no venograj)hic signs of throm- 
bosis may be found, as mentioned previously, in irritative factors 
influencing the vein (owing to particular anatomical difficulties 
in the passage of the venous flow), which again results in spastic 
phenomena in the main trunk and its collaterals. 

As a third possibility for explanation of the stasis syndrome 
in these previous cases it might be mentioned that 'perlia^is there 
may have been thrombosis of the subclavian vein. I have been 
told that such a case was observed recently and the patient 
treated operatively in the Surgical Out-patient Department of 
the Rigshospital (Professor E. Husfelt), wherefrom the case 
will be reported. Thrombosis- of this land cannot be verified 
roentgenographically. In one of my earlier venographed patients 
(No. 1), this possibility may be excluded, as at the operation the 
subclavian vein did not show any sign of thrombosis. The oper- 
ation, however, was first performed 2 years after the onset of 
the symptoms. 

Returning to the present cases and considering their entirel}’- 
clinical picture, we find also here certain features differing from 
those reported previously. Thus, 3 of these patients (Nos. 3, 
4 and 7 showed a quite slight elevation of the temperature, and 
in 4 out of 7 the sedimentation rate was slightly elevated or at 
the border of the normal value (Nos. 2, 5, 6 and 7). 

In the cases previously reported the temperature and sedi- 
mentation rate were quite normal. This is explained by the 
circumstance that in nearly all our previous cases the lesion 
was of a relatively old date, representing what Veal has designated 

^ -A^nother case, not published previously, may have been explainable in exactly 
the same manner. In this case venography -was not performed till 2 years after the 
onset of symptoms. 
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as tile iiost-tlirombotio syndrome, Avliile in nearly all the present 
cases tlie lesion ivas of recent origin. 

In my previous work I considered the thrombosis a complica- 
tion. But, after studying the present series of cases, with throm- 
bosis present in every instance, I am inclined to think that 
thrombus formation is the general phenomenon of this syndrome 
even though such a process may not be stated to be a conditio 
sine qua non for the appearance of the syndrome. 

Considering the pathogenetic factors that may be deduced 
from the present case histories, they do not appear to differ 
particularly from those mentioned pre\dously. In all the present 
cases there has been a certain possibility of indirect traumatic 
injury to the arm through the performance of strenuous muscular 
work. From the available data, however, it is not practicable 
to establish any definite mechanism of traumatism — which pre- 
sumably is of indmdual nature. Still, it seems reasonable now 
to take it for granted that in most cases the axillary (subclamn) 
vein is injured in some way or other. As to a more thorough dis- 
cussion of the various theories of traumatism, the reader is re- 
ferred to my previous paper. The abduction trauma emphasized 
in particular by Veal (1910) and by Neij (1943) — by which 
the axillary vein is compressed against the subscapularis muscle 
under the head of the humerus — seems e^'ident only in one of 
the cases (Ho. 7), in wliich particularly thorough information 
was obtained about the mechanism of the traumatic injury. Of 
course, abduction trauma may very well have been an effective 
factor in other cases too. 

In all the cases the general condition of the patient has been 
good. No sign of any disease of the blood was observed in any 
instance. Apparently infectious diseases have not occurred im- 
mediately before or simultaneously with the development of the 
venous stasis. In 2 cases, however — • Nos. 5 and 7 — the patients 
give a liistory respectively of chronic tonsillitis (vith acute exa- 
cerbation?) and sore throat -with slight bronchitis and with 
latent furunculosis. Brrt in these two cases there appears to 
be no reason to assign any pathogenetic significance to the slight 
infection mentioned. Infection of wounds on the hand or arm 
the significance of which has been emphasized in particular by 
Biebl — has not occurred in any of our patients, not even m 
No. 6, in whom there was a certain chance of the occurrence of 
this condition. 
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cases — of tkrombosis or thiombopMebitis localized to tbe lon-er 
extremities. 

As to the indication of venographv in these cases, it- -vdll be 
appropriate here to remark that natnraUv the clinician mil almivs 
aim to make the exact diagnosis as eadv as possible, but — as 
far as practicable — mthont means that may be injnrions to 
the patient. In 2 of the present cases (Xos. 2 and 6),. hovrever. 
one gets the impression that the srreUing of the arm ^xas agsra- 
vated distinctly after the venography, which was performed for 
scientific reasons. In both cases the venography was performed 
very early after the appearance of the symptoms. In Case 2. 
moreover, the asdUary vein was submitted to a particularly hard 
tolerance test as. shortly after the first attempt at venography, 
a new injection of contrast substance was given in the direction 
of the basilic vein, notwithstanding considerable resistance. Bur 
this was not the case in patient ATo. 6. IVe cannot, I think, quite 
exclude the possibiUty that besides the preexisting Thrombosis 
the employment of venography may have occasioned a chemical 
phlebitis which in turn has accentuated the preexisting stasis 
causing a marked increase in the oedema of the arm. In such 
cases an early venography appears not to be so harmless as sug- 
gested by the literature (Batee and others) on the employment 
of this measure in phlebitis of the lower extremities. Z!sow. however, 
the syndrome of stasis of the upper extremity here described 
appears so characteristic in its clinical manifestation and requires 
no particular dperative treatment in its acute stage, so that in 
the future it will hardlv be necessary to perform venography on 
these patients at the commencement of the lesion. 


Summary. 

Description is given of 7 cases of acute onset of venous stasis 
of the upper extremity produced by thrombosis of the axillary 
vein. In all the cases the presence of thrombosis was verified by 
venography — and in one case by operation too. In all the cases 
the history of the patient implied the possibility of indirect trau- 
matic injury to the axillary (or subclaxian) vein. 

All the patients were young persons with a past history oj. 
good health. 

Comparison is made of these cuses with similar cases reported 
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previously by tbe writer under the designation “so-called trau- 
matic thrombosis of the axillary (subclavian) vein”, in wbiclx 
no sign of thrombosis was disclosed by venography or operation. 
Attention is called to the possibility that these previous^^oases 
may have represented sequelai after thrombosis (Veal’s “post- 

thrombotic syndrome”). _ 

In the future we have to reckon with the possibility of thrombosis 
in patients presenting the syndrome to a far greater extent than 
stated by the ivriter previously — and also far more often than 
indicated by the frequency with which the presence of thrombosis 
has been verified in the cases reported by other authors. 

An account is given of the treatment, which ought not to be 
operative; presumably it ought to consist in suitable mobilization 
of the extremity involved rather than immobilization — in keep- 
ing with the more recent experiences in cases of thrombosis 
and phlebitis of the .lower extremities. Only in protracted cases 
of stasis with repeated relapses is operative treatment (venous 
resection) to be taken into consideration. In the acute stage of 
the lesion, presumably, venography is apt to aggravate the stasis 
and oedema, and hence it is inad^^sable. 


Zusammciifassung. 

Es werden 7 Eiille von akut aufgetretener Venenstauung in der 
oberen Extremitat, bedingt durch Thrombose der Vena axillaris, 
beschrieben. Die Thrombose iimrde in samtlichen Fallen durch 
Venographie bestiitigt, in einem Falle auch durch die Operation. 
In samtlichen Fallen liegt die Moglichkeit indirekter Trauinati- 
sierung der Vena axillaris, evtl. der Vena subclavia, vor. Samtliche 
Patienten waren gesunde Menschen in jungerem Alter ohne vor- 
aufgehende Ejankheit. Die Falle werden mit ahulichen Fallen 
verglichen, die schon friiher von Verf. nnter dem Namen der sog. 
traumatischen Thrombose der Vena axillaris (subcla\da) veroffent- 
licht warden, und wo bei Venographie oder Operation keinc 
Anzeichen von Thrombose gefunden wurden. Es wird darauf 
aufmerksam gemacht, dass diese friiher veroffentlichten Fiille 
tolgen ciner Thrombose (Veal's post-thrombotisches Syndrom) 
dargestellt haben konnen. Man wird bei dieser ICrankheit in Zu- 
icunit in weit hoherem Grade mit der Moglichkeit eincr Thrombose 
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rechnen miissen, als was Verf.s fruheren Angaben und der Haufig- 
keit bestatigter Tbrombosen im Scbrifttum entspricbt. 

Die Bebandlung wird bescbrieben; sie soli nicbt-operativ sein 
und nacb Verf. in geeigneter Mobilisierung, statt in Eubigstellung, 
besteben, ganz in Ubereinstimmung mit den neueren Erfabrungen 
bei Tkcombose und Phlebitis der unteren Extremitat. Eventuelle 
Operation (Venenresektion) nur bei langwierigen, immer wieder 
rezidivierenden Eallen von Stauung. Venographie im akuten 
Stadium soli die Stauung und das Odem verschlimmern konnen 
und wird abgelehnt. 


Besiiine. 

Description de sept cas de stase veineuse, a debut brusque, de 
Fextremite superieure, causee par une thrombose de la veine 
axillaire. Dans tous, la realite de la thrombose a ete etablie par la 
veinographie, et dans Fun egaleraent par Foperation. Chaque fois 
existait la possibilite d’un traumatisme indirect de la veine axillaire 
ou eventuellement de la sous-claviere. Tous ces patients etaient 
des sujets jeunes et sains, sans antecedents pathologiques. Ces cas 
sont compares a d’autres, semblables, que Fauteur a publies 
antdrieurement sous la designation de <(Soi-disant thrombose trau- 
matique de la veine axillaire (sous claviere))> et ou ni la veinogra- 
phie ni Foperation ne permirent de decouwir des signes de throm- 
bose, L’auteur rend attentif au fait que les cas en question, publife 
jadis, peuvent avoir represente les sequelles d’une thrombose 
(le syndrome post thrombosi que de Veal). A Favenir, dans cette 
maladie, il faudra compter avec la possibilite d’une thrombose 
dans une beaucoup plus large mesure que Fauteur ne Favait dit 
precedemment, ou que cela ne semble ressortir du nombre des 
thromboses verifiees qui sont rapportees dans la bibliographie, 

L’auteur parle du traitement qui doit etre conservateur et con- 
sister, a son avis, en mobilisation adequate plutot qu’en immobili- 
sation, conformement aux experiences recentes faites dans les 
thromboses et phlebites des membres inferieurs. L’ operation nest 
que rarement indiquee (resection de la veine), et cela dans des cas 
de stase de longue duree et recidivant sans cesse. La veinographie 
au stade aigu peut vraisemblablement aggraver la stase et Fuel erne 
et est a deconseiller. 
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Femoral Fractures in CliiMreii. 

Some Yie^’points on tlieir Prognosis and Treatment. 

By 

ERIK HEDBERG-. 


It is a -well known fact that femoral fractures in children are 
distinguishable from fractures in adults not least by their much 
more favourable prognosis. On the basis of the good results ob- 
tained, now one, now the other method of treatment has been 
claimed as ideal. However, the explanation is doubtless to be 
looked for rather in the great capacity of the young organism to 
repair, correct, and compensate even fairly serious faulty positions, 
than to the reliability of the various methods employed. Never- 
theless, this circumstance does not justify complete faith in the 
healing power of nature alone. On the contrary, as far as children 
are concerned, there is no reason to abandon that fundamental 
principle of the science of fractures, which has been best expressed 
in the words of the British Eesearch Committee of the year 1911: 
Notwithstanding the good functional result of any anatomical 
issue, the safest way of obtaining satisfactory mobility is, never- 
theless, to secure an adequate anatomical position in the fracture. 

The afflication of plaster, with or without previous reduction, 
has increasingly lost its significance as method of treatment of 
femoral fractures. However, it is still employed in combination 
with direct extension or surgical treatment. Yet, the method as 
such does not lack advocates. Thus, Yovohitoh gives an account 
of 88 cases, all with good results, treated mainly with reduction 
and plaster. The method has been recommended by Campell, 
Firor, among others. 
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The opponents of the method concentrate their criticism above 
all on the ineffectiveness of the plaster cast in producing the 
required fixation in a chiefly longitudinal direction through the 
thick layers of soft tissue in the femur. Speed writes in this con- 
nection; “It is practically impossible to maintain any real exten- 
sion in the longitudinal axis of the leg by means of plaster of Paris 
body cast.” Levander reports a number of cases where a devia- 
tion of the fragments has taken place in the plaster cast in spite 
of previous exact surgical reduction. The advantage of this 
method may, possibly, lie in the shortened stay at a hospital 
since the child may be treated at home without much inconveni- 
ence after the application of the plaster. 

The most usual method employed nowadays is, without doubt, 
the extension treatment, whether the indirect method with adhesive 
plaster, or the direct one with wire traction. The extension treat- 
ment has come into general use and gained widespread acknow- 
ledgement. A great number of publications with good results 
throughout bear evidence of this fact. On the other hand, opinions 
differ considerably regarding the choice of the direct or indirect 
extension treatment. 

Adhesive traction, as originally applied according to Barden- 
HEUER with adhesive strips along the whole femur, has been found, 
in tests performed by Dujipert and Flick, to lack even the theo- 
retical prerequisites of producing satisfactory extension. More 
favourable results may be obtained when the adliesive plaster is 
made to end distally of the fracture. However, also in this case the 
effect of the extension is very limited. Accordingly, the adhesive 
traction may be employed successfully only in individuals with 
but slight development of the musculature, viz., in the very young- 
est children. The appropriate age limit has formed the subject of 
much discussion. Thus, Waldenstrom uses adhesive traction in 
children up to an age of 12 years. Cole and Nylander up to 10 
years, the latter employing vertical suspension up to and including 
6 years of age and then a semi-flexion position. Levander, as 
well as Burdick and Sirls, fix the limit at 6 years, AViedenhorn 
and Faller at 5, and Demel at 4. In the latter instances, vertical 
suspension is applied, either to both legs, or only to one. When 
only one leg is suspended vertically, the extension capacity is said 
to increase by 25—33 per cent (Burdick and Siris). 

I he fact that adhesive traction is still employed to such a 
great extent also in children up to the age of 10—12 jmars is 
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doubtlessly^ not due to its extension capacity but, instead, to tbe 
fully satisfactory result obtained in tbe majority of cases even 
without an exact anatomical position in tbe fracture. On tbe other 
band, when an exact anatomical position is aimed at in a fracture 
with an obvious shortening of the leg, the age limit Avith regard 
to the usefulness of adhesive traction must, no doubt, be lowered 
considerably, probably to no higher than 4 — 5 years of age. 

Apart from its slight extension capacity, adhesive traction 
involves another distinct disadvantage, viz., a child’s sensitive 
skin may often become irritated by the adhesive plaster and rather 
ugly eczematous changes may appear owing to it, which may 
render impracticable a later, possibly indispensable, surgical 
reduction. 

Direct extension with a nail or Avith wire traction applied on 
children has gained far less support than the indirect method. 
Direct extension was recommended by Barros-Lima AAdio pub- 
lished a material of 54 cases, 52 of which shoAA^ed good results. 
Also WiEDHOP emphasizes the superiority of direct extension as 
compared to indirect extension. He finds the latter method un- 
satisfactory, and considers it to entail risks of complications, such 
as rotation in the fracture and pes equino- varus. 

Those opposing the use of the direct method turn, in particular, 
against the complications which are liable to arise. Lesions of the 
epiphysis are regarded as the most significant complications, since 
they may cause disturbances in growth and joint troubles (vox 
Brugge). Levander gives a description of such a case AA'^hich 
disclosed, at an after-examination, a remaining shortening of the 
fractured leg of 6.2 cm. HoAs^ever, the risk of this complication is, 
no doubt, somcAvliat exaggerated, provided it is borne in mind 
during the application of traction and, furthermore, that this is 
placed sufficiently far from the border of the epiphysis. 

Another draAvback, inherent in this method, lies in the risk of 
osteitis and osteomyelitis (acc. Biebl in 1.2 per cent). This com- 
plication is assuredly not more common in children than in adults 
Avith regard to this method and may, in all probability, as above 
be avoided in the majority of cases by observing all the necessary 
measures of precaution. 

The above-mentioned disadvantages of the direct method are 
altogether counterbalanced by its obvious good points. The trac- 
tion may be very easily applied during a brief narcosis. \¥hen the 
traction has been applied, the treatment is painless and the children 
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oet on well witli it. Furthermore, during the process of extension 
the children can be tended without difficulty and their slcin is 
within easy reach in all parts. Moreover, the reduction may be 
controlled far better than in the -case of indirect extension. The 
progress of the reduction may be followed without trouble by 
means of Roentgen, extension may be increased or decreased, as 
the case may be, and lateral traction may be applied when found 
necessary. The extension treatment may, possibly, be supple- 
mented by plaster of Paris with maintained traction, which is 
also to be regarded as an advantage. The extension treatment 
may, in addition, be employed as a preparatory and supplementary 
procedure to surgical treatment when this is called for. Thus, 
direct extension must be looked upon as the ideal method of treat- 
ment also in children as soon as the musculature has reached the 
point of development when indirect extension is incapable of 
replacing the dislocation of the fracture. 

Finally, as regards younger children, the difficultj’’ of producing 
at all satisfactory extension treatment may be mentioned. This 
form of treatment is based, in the majority of cases, on the effect 
of two forces counteracting one another, i.e. the weight of the bodj’’ 
and the weight which is applied to the traction. This effect is, of 
course, greatly diminished in the case of youngei children owing 
to their inconsiderable body weight. Thus, a more pronounced 
shortening of the leg in a fracture may often be found hard to 
correct by means of extension treatment at this age. 

The sxwgical treatment of femoral fractures in children, without 
doubt, forms the subject of the most conflicting opinions, ■whether 
surgical reduction only is concerned, or fixation with foreign 
material as well. The most common attitude is that operation is 
unnecessary with but rare exceptions. Howcvei’, other idewpoints 
are also met with. In absolute opposition to the surgical therap}’-, 
Eikenbary and Lecocq state that they are convinced that 90 
per cent of all fractures in children which had bee^ operated 
upon would have united better without the surgical intervention. 
On the contrary, Ghalier, for instance, operated all femoral frac- 
tures systematically. Also Backer-Grondahl used operation 
as the regular method when non-surgical reduction failed to 
produce the desired result within a short time. 

Those opposing this method disapprove of operation as an 
unnecessary and risky procedure, basing their conception on the 
goo results obtained by means of conservative therapy. The risks 
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entailed with regard to operation are, inter alia, prolonged tmion, 
pseudarthxosis, infection, etc. This criticism, was rejected by 
Backer-Grondahl after a comparative investigation between 
surgical and non-surgical cases. He arrived at the following re- 
suits: In surgical treatment, union is prolonged which may be 
explained owing to the fact that only the most severe cases are 
operated upon. A more pronounced risk of pseudarthrosis or in- 
fection has not been ascertained, even in complicated fractures, 
provided they have been operated upon in good time. Nor does the 
fixation material, apparently, cause any marked inconvenience. 

To this may be added that surgical therapy has, undoubtedly, 
many positive advantages. Surgical treatment is the surest way 
of obtaining an exact anatomical position in the fracture and, 
consequently, constitutes the best prerequisite of a fully satis- 
factory result from the point of view of function. Chalier points 
out that the trauma causing the fracture olten gives rise to an 
extensive laceration of the musculature with interposition of soft 
tissue parts and the accompanying risk of pseudarthrosis. Surgical 
treatment finds further support in the fact that the consolidation 
in the fracture sets in much more rapidly in children than in 
adults, and there is often no time to correct the faulty position 
by means of conservative therapy before it has become definite. 
Thus, it is more expedient to operate early than to bring the 
conservative tlaerapy to a head and, accordingly, fail to benefit 
from the favourable occasion for surgical intervention. This has 
been emphasized also by Wiedenhorn and Faller who caution 
against the results of such treatment in the shape of prolonged and 
disturbed callus formation owing to repeated non-surgical attempts 
at reduction with over-tension of the muscles and the periosteum. 
When conservative therapy fails to give the desired result, opera- 
tion should be performed most suitably on the eighthtenth day . 

The surgical methods employed have, broadly speaking, been 
the same as those used in femoral fractures in adults. Either 
surgical reduction combined with plaster of Paris only has had to 
suffice, or a fixation material has been added, such as cerclage, 
osteo-suture, os purum. Lane’s plate, etc. In oppositional quarters, 
attention has frequently been drawn to the injurious effect on the 
growing organism of the fixation material in its capacity of a for- 
eign body. Thus, Ombr:edanne warns emphatically against the 
use of foreign osteo-synthetic material in children. According to 
WiEDENHOBN and Ealler, Lane’s plate may easily give rise to 
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osteomyelitis and sequestration, wliile cerclage witli wires does 
not involve any trouble. Yovchitch and Algravb, on tbe other 
hand, principally employ a plate and consider themselves to have 
obtained good results by means of it. Nylandeu describes a case 
of femoral atrophy after the use of cerclage. On the whole, it may 
be agreed that the young organism tolerates foreign osteo-syn- 
thetic material just as well as adults. In the majority of published 
cases, surgical intervention has been combined with a plaster 
of Paris treatment or direct extension, the advantages of which 
are, probably, by now well known as supplementary treatment. 

The material in the present paper is derived from the Surgical 
Department of Kronprinsessan Lovisas Barnsjukhus and comprises 
the patients treated at this department for femoral fractures 
during the years 1937 — •1941 . All these patients have been subjected 
to after-examination during the spring 1943, with the exception 
of one settled abroad. Only cases where a fracture with dislocation 
has been confirmed by Roentgen have been included, i.e. not 
simple fissures and infractions. Furthermore, fractures in a pre- 
viously pathologically changed leg have been omitted. Thus, the 
after-examination has comprised altogether 44 cases. All the 
fractures have been uncomplicated and unilateral. 

All the patients are of the age of 1—12 years. The exact age 
distribution will be seen in the curve below: 



As regards tie distribution between tie two sexes, the male 
10 Predomnence. viz., 72 per cent (34 boys and 

xalfe J’ T*™ ™ “ agreement with tie corresponding 

™ 80 per cent 

facfttrL “™*tion may, probably, be explained by the 
that boys are more inclined to sports and dangerous games 



574 


ERIK HEDBBRG. 


In describing the character and localization of the fractures, 
the same nomenclature is employed in the present paper as that 
of Carlsson and, later, LEVAnDER. The appearance of the material 
when translated into this nomenclature will he seen as follows: 


Form 

Localization 

Total 

• Upper 
third part 

Middle 
third part 

Lower 
third part 

Transverse fracture 

1 

7 

2 

10 

Oblique fracture 

3 

16 

2 

21 

Spiral fracture 

2 

10 

— 

12 

Splinter fracture 

— 

1 

— 

1 


6 

34 

4 

44 


23 of the fractmes have been localized to the left leg and 21 to 
the right leg. 

As regards the circumstances which were the cause of the 
accident, the following distribution is made: 


During play (in a wide sense) 27 

Traffic accidents 9 

Ski-running 7 

Tobogganing 1 


Among the traffic accidents, 8 are due to motor cars and only 
one to a bicycle. As regards different sports, ski-running appears 
to be most risky from the point of view of accidents. 

The methods of treatment have been those in common use, viz., 
plaster of Paris, direct and indirect extension, and surgical treat- 
ment. In several cases a number of methods have been employed 
in one and the same instance, frequently in combination with one 
another. In order to gain a survey of the most important data 
concerning the kind of fractures, the form of therapy, time of 
treatment, etc., a tabular survey has been presented below, on the 
whole, similar to the one employed by Blomquist and Run- 
STROM in their recently published paper on this subject. 

As will be seen from the survey, plastering as the only method 
of treatment with or without previous reduction has occurred in 
only three cases (Nos. 11, 15, 37). The result must be admitted as 
confirming the nowadays general conception that this method 
is unsuitable with regard to this kind of fracture. In two of the 
cases in which no noteworthy shortening of the leg remained after 
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2 ” 

3 I 

4 ” 

5 ” 

6 ” 
71938 
8 ” 

9 ” 
10 1939 
11 ” 
12 ” 

13 ” 

14 ” 

15 ” 

16 ” 

17 ” 

18 ” 

19 ” 

20 1940 
21 ” 


26 ’’ 

27 ” 

28 ” 

29 » 

30 ” 

31 ” 
32 1941 
331 ’’ 


5 5 Obi. 

6 4 Obi. 

3 6 Obi. 

G 9 Tr. 

8 16 Obi. 

2 4 Ob.. 

3 8 Tr. 

5 9 Tr. 

4 6 Obi. 

7 11 Tr. 

2 7 Obi, 

3 8 Tr. 

3 7 Sp. 

4 9 Obi. 

3 5 Sp. 

5 8 Obi. 

6 7 Obi. 

11 9 Obi. 

11 8 Obi. 

2 4 Sp. 

11 5 Obi. 

6 6 Obi. 

1 5 Sp. 

10 8 Sp. 

3 5 Obi. 

5 7 Tr. 

6 8 Sp. 

7 8 Obi. 

7 8 Tr. 

8 9 Sp. 

11 8 Sp. 

1 7 Obi. 

10 8 Tr. 

2 7 Obi. 

4 7 Obi, 

6 6 Obi. 

2 4 Sp. 

12 8 Obi. 

11 8 Sp. 

2 6 Sp. 

0 9 Sp. 

6 8 Tr. 

3 5 Sp. 

8 7 Tr. 


W 

W 

Aclh 

W + PI 

W+Pl 

Adh 

Adh 

Adb+W+OP+Pl 

Adh 

W+OP+Pl 

PI 

PI+Op+Pl 

W+Pl 

Pl+W+Pl 

PI 

Adh+Op+Pl 

W+Pl 

W+Pl 

W+Pl , 

Adli+W+Pl 

W 

W 

Adh 

W+Op+PI 

Adh 

W+Op+Pl 

W 

W+Pl 

W+Op+Pl 

W+Op+PI 

W+Pl 

Adh+Op+Pl 

W+Op+Pl 

W+Pl 

W+Pl 

W+Pl 

PI 

W+Pl 

W+OP+Pl 

Adh+Pl 

W+Pl 

W+Pl 

W 

W+Pl 


4 0 Jan. 1943 

10 
10 

0 +0.3 

1 0 March 1943 

1 0 April 1943 

2 0 Jan, 1943 

1.5 0 

1 0.8 March 1943 

1.5 0 Jan. 1943 

0 0.5 

0 0 

10 

2 1.5 ” 

1 0 Pebr. 1943 

10 

3 0 

1 1.2 Jan. 1943 

2 0 
10 

1 0.5 

3 0 

1 0.5 Pcbr. 1943 I 

2 0 Jan. 1943 

0.5 1.5 • ” 

2 +0.3 ” 

2 0 

1 0.5 Pebr. 1943 

2 +0.5 Jan. 1943 

2 0 

3 0.5 

1 + 0.2 

0 + 0.2 ” 


wt“wta‘;r i” .«8pe«ion. 

«P. Spiral fracture. 

J-r: Transverse fracture. 

39 — Ada cMr. Ssandmav. Vol. XG. 


0 1 Marolv 1943 

3 0 Pebr. I 943 

5 0 

2 1 

2 0 

4 +0.3 ” 

2 0 Jan. 1943 

4 0 ” 


+ 1.5 
+ 1.7 
+ 1 
+ 2 
+ 1.5 
0 

+ 1 
+ 2 
0 

+ 1 
+ 0.5 
+ 0.7 
+ 1 
+ 0.3 
0 

+ 1 
+ 0,5 
-1 
0 

+ 0.7 
+ 0.8 
+ 1 
+ 0.5 
0 

+ 0.5 
+ 1.5 
+ 1.2 
"f 1 
+ 1.5 
0 

-0.5 
+ 0.5 
+ 0.5 
+ 1 
+ 1 
+ 1 
- 0.1 
+ 0.5 
+ 0.5 I 
- OiS I 
+ 1 

+ 1 I 
+ 1 
+ 1 
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the reduction, dislocation took place wth a shortening of the leg 
in the plaster bandage. In both instances also a slight angular 
position had occurred in the fracture in the plaster cast. All the ' 
fractures were favourable from the point of view of the prognosis 
with hut slightly fardty position from the start. This gave rise to 
the opinion that there was a chance of obtaining a fully satisfac- 
tory result by small means. Two of the cases were spiral fractures, 
and the third case was a long oblique fracture. The age of the 
patients kept between 2—3 years, i.e. an age when the weight 
of the leg and the resistance of the muscles could not have had 
any injurious effect on the course of healing. The period of treat- 
ment was very short in these cases, being on an average 5 weeks. 

Thus, although there is reason to disclaim all value of plastering 
as the only method of treatment in femoral fractures, the method 
has, on the other hand, been very useful as a supplementary 
treatment in extension as well as surgery. The plaster has, in these 
instances, been employed only when the risk of dislocation in the 
fracture has been the smallest possible. In another two cases the 
treatment was begun with plaster of Paris, but when the faulty 
position failed to be corrected within a reasonable space of time 
by means of this method, soon a more active treatment was re- 
sorted to in both instances, viz,, wire traction in one case, operation 
in the other (Nos. 12 and 14). 

The primary result of treatment was good in all the cases. No 
complications have appeared. 

The indirect extension in the form of adhesive traction has been 
employed in six cases (Nos. 3, 6, 7, 9, 23, 25). The adhesive traction 
has in these instances been applied acc. Bardenheuer with 
adhesive strips along the whole of the leg and with only the in- 
jured leg in a vertical position. The age of the patients is between 
1 — 4 years, an average of 2.5 years. Thus in spite of the fact that 
the forces counteracting the extension have been inconsiderable 
on account of the age of the clientele the effect of the adhesive 
traction has not been satisfactory. The original shortening of the 
leg has in no single case exceeded 2 cm and, on an average, kept at 
approximately 1 cm. Only in two cases has complete correction 
of the shortening been obtained. In the other cases, the shortening 
has either only decreased, or, as in one instance, even increased 
during the extension treatment. 

The time of treatment has been comparatively short, viz., on 
an average 6 — -7 weeks. However, the oases have been very favour- 
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able from tbe point of view of liealing. Rve of tbe cases have 
constituted long, spiral or oblique fractures, and one was a trans- 
verse fracture where an exact position was obtained by means ot 
non-surgical reduction. Thus, tbe prerequisites of a rapid course 
of union, free from complications, have occurred in all tbe cases. 

In another five cases, tbe treatment was begun with indirect 
extension (Nos. 8, 16, 20, 32, 40). In fom of these a satisfactory 
position was not obtained by means of this treatment and a change 
iras made either to wire traction, or operation. In the fifth case, 
the adhesive traction was later supplemented by plaster of Paris, 

The primary result of the treatment has been good in all the 
cases. No complications in the shape of sldn affections owing to 
the adhesion are mentioned in the records. 

The direct extension in the shape of wire traction acl moclum 
Kirsohner has, during recent years, increasingly superseded the 
adhesive traction as a method of treatment. In the present material, 
wire traction will be found to have been employed in more than 
half the number of cases (Nos, 1, 2, 4, 6, 13, 14, 17, IS, 19, 20, 21, 
22, 27, 28, SI, 34, 35, 36, 38, 41, 42, 43, 44). In a further eight 
cases, wire traction has been used as a supplement to surgical 
treatment (Nos. 8, 10, 24, 26, 29, 30, 33, 39). Wire traction has 
been applied as the only treatment in but six cases out of the above- 
mentioned twenty-three, wliile in the other cases the traction 
treatment has either been concluded by tbe application of plaster, 
or wire traction has been applied only w'hen tbe adhesive traction 
or the plaster has been found ineffective. 

The traction has been applied through the distal part of the 
femur at a safe distance from the epiphysis. The traction has acted 
in a vertical direction with the hip and knee joints at an angle of 
90°. This position has been found very appropriate particularly 
with regard to children where the absence of splints bas facilitated 
the nursing of the child to a great extent. The age of the ‘patient 
has varied from 2—12 years, an average of 6.4 years. The frac- 
tures have principally been of tbe spiral or oblique land, transverse 
fractures .forming exceptions. The primary shortening of the leg 
has varied between 0 — 4 cm, being on an average 2.1 cm. The 
effect of the wire traction has generally been excellent and the 
iaulty position has, in the greatmajority of cases, been altogether 
corrected. ^ 

The time of treatment has varied between 4—16 weeks with 
an average time of 8.3 weeks. This period is not inconsiderably 
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longer than the corresponding period of the fore-mentioned treat- 
ment methods. However, the figures may not be regarded as com- 
parable owing to the different character of the fractures. 

As mentioned above, direct extension has also been used as a 
preparatory treatment before operation. By means of this pre- 
paratory treatment with wire traction the shortening has either 
decreased considerably or been entirely corrected, and the opera- 
tion has been performable under greatly improved auspices. The 
time which has elapsed from the application of the traction to the 
operation has varied from one case to another. However, the 
average time has been approximately 10 days. The traction has 
even been maintained after operation, which will be further dis- 
cussed below. 

In seventeen of the cases treated with wire traction, this has been 
supplemented by plastering. The time of the application of the 
plaster has, naturally, been dependent on the process of the healing. 
As a rule, after 3 — 5 weeks the consolidation in the fracture has 
progressed far enough to permit the application of plaster without 
any risk of dislocation in the fracture . The plaster has been applied 
in the shape of a hip plaster from the chest down to the ankles 
with right angles at the hip and Imee joints. The traction has been 
maintained during the plastering and has only been removed 
when the plaster of Paris has become quite solid. After a few days, 
the plaster cast has been cut to a splint up to the knee joint and 
the functional treatment of’ this joint has been commenced. The 
advantage of this supplementary plaster treatment lies particu- 
larly in the fact that the knee joint can be mobilized at an earlier 
phase and, in this way, shorten the period of treatment. 

An insignificant infection has occurred only in two cases in the 
stick opening after the removal of the wire traction. In one case, 
a small periostal accumulation on the bone has been ascertained 
by means of Eoentgen at the site of the infection, while the other 
case gave negative Eoentgen findings. The infection rapidly healed 
and no future damage ensued. Ho other complications occurred 
and the results of the treatment were good in all cases. 

In the present material, the surgical treatment has been resorted 
to more often than is usually done. Thus, 11 cases have been 
operated upon for various reasons (Nos. 8, 10, 12, 16, 24, 26, 29, 
30, 32, 33, 39) . The indications of operation have been as follows: 
six of the cases were transverse fractures, and two short oblique 
fractures with a lateral slipping of the fragments exceeding the 
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breadth of a bone where traction and non-surgical reduction 
had failed to give a satisfactory position. Interposition of muscu- 
lature was found in three of these cases at operation. The three 
remaining cases were spiral fractures where non-surgical treat- 
ment had failed to replace the dislocation. Muscle interposition 
was observed in one of the cases, while in another a large inter- 
mediar}'' fragment was detected wliich complicated the reduction. 
Finally, the fracture was found in a third case to lie in a hematoma 
surrounded by lacerated musculature. 

The operation method has been surgical reduction in eight cases 
with fixation by means of os purum. In the three remaining cases, 
surgical reduction took place with osteo-synthesis by means ol 
metal wire. Os purum as an osteo-synthetic material has been 
used in transverse and short oblique fractures exclusively. The 
method differs to some extent from the usual one and has been 
previously described in detail by Hindmarsii. At first, it was 
emplojmd only in transverse fractures proximal to joints, but has 
later been made use of in all kinds of fractures regarding which a 
non-surgical procedure has not been successful. The method is 
based on a combination of traction and surgical treatment. MTien 
the shortening of the leg has been remedied, as far as possible, 
by means of wire traction, operation is performed. After surgical 
reduction, the fractural ends are fixed with a thin bridge of os 
purum which is inserted into the medullary cavity. The os purum 
is square and fairly thin. Consequently, it will not fill the A^dlole 
of the medullary cavity, nor will it in itself be sufficiently strong 
to produce the required fixation but must be combined with 
continued extension treatment. On the other hand, it gives suffi- 
cient fixation to prevent dislocation ad lahis el axim. By means of 
this procedure, the injurious effect of the new formation of bone 
IS avoided which complete filling of the medullary cavity with 
foreign fixation material is said to involve. After-treatment was 
the same as that described above in connection with direct exten- 
sion. After 1—2 weeks, a hip plaster is applied, and the traction 
IS removed one or two days later. The primary result of this 
method was excellent in all cases and complete correction of 
the faulty position was obtained. All the three cases where osteo- 
synthesis with metal wire was used have also united without 
complications and with good primary results of treatment. 

the time of treatment with regard to the operated cases has 
ceen, on an average, 8.3 weeks, i.e. the same figure as in the cases 
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treated \vitli direct extension. As a rule, tJie longer period of treat- 
ment in surgical cases lias been pointed out as a drawback-. How- 
ever, this bas not been confirmed in the present material. In ad- 
dition, a certain period bas generally elapsed before the operation 
is undertaken, being in tbis material an average of 10 days. Thus, 
tbe course of the healing is hindered during a corresponding period 
of time. Accordingly, judging from tbe present material, operation 
does not in itself involve any prolongation of the period of treat- 
ment. 

All the above-mentioned 44 cases have been subjected to after- 
examination within a space of time varying from 1 — -5 years after 
the discharge from hospital. At the after-examination, an external 
measuring of tbe length of tbe leg was first performed and tbe 
mobility of hip and knee joints was tested. Furthermore, the 
circumference of the legs was measured in order to ascertain pos- 
sible atrophy, and the spinal column was examined with regard 
to the possible occurrence of scoliosis or other deformities of 
carriage. Finally, a Roentgen examination was performed of both 
legs with roentgenological measuring of tbe length of tbe legs. 
The roentgenological measuring was done in order to check the 
increased growth in length which may take place, as is known, in 
the fractured leg in children during the time after the trauma. 
Accordingly, detailed measuring was performed of the shortening 
and the diastasis, respectively, which remained on the last Roent- 
gen picture taken during the stay at the hospital. Then the result 
of this measurement was compared with the difference in length 
between the two legs which was found at the roentgenological 
measuring at the after-examination. Certain sources of error are 
inherent in this method in spite of the care observed in its exe- 
cution, as mentioned by Blomqotst and Rudstrom-. The Roent- 
gen examination itself constitutes one source of error, i.e. above all 
in older children where the length of tbe legs is snob that one plate 
does not suffice, two plates taken with tbe use of an indicator 
being required. Further, XiBVANDEr’s statement that tbe legs may 
vary in length from the beginning may be added. Finally, a short- 
ening of the fractured leg may take place after the last Roentgen 
picture when weight-bearing has begun before the discharge from 
the hospital. However, these sources of error are in all likelihood, 
not of any marked significance and the erroneous measuring, at 
any rate, is probably only a matter of a few millimetres. 

The after-examination has, on tbe whole, disclosed very good 
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results of treatment. Only two patients liave returned of their 
own accord to the hospital owing to slight troubles after the 
discharge. In one case, a boy of 8 years was concerned who had 
been operated upon two years earlier for a transverse fracture 
with reduction and osteo-synthesis by means of os purum. He had 
been altogether free from troubles after his discharge but had 
now for a month, in connection with gymnastics, complained 
of pains in one groin and dragged his leg behind him. An examina- 
tion revealed the operated leg to be IVs cm longer than the other 
leg, but otherwise no objective symptoms ivere ascertained. The 
other case concerned a girl of 10 years who had been treated three 
years earlier with wire traction in the case of a left-sided transverse 
fracture. She now stated that she had noticed, on and off, lock 
symptoms in the left knee which had, in addition become swollen. 
Moreover, this case showed a lengthening of the left leg of l^/o cm 
but otherwise no objective symptoms. A Roentgen examination 
of the knee joint was negative too. 

In another three cases, the patients reported slight troubles, 
such as a feeling of tiredness in the leg'after heavy exertion. Two 
of these cases revealed a lengthening of the fractured leg of 1 and 
2 cm, respectively. 

All the other cases were, subjectively speaking, altogether free 
from troubles. The objective examinations, with no exceptions, 
showed free mobility in the knee and hip joints. No atrophy of 
the musculature has been ascertainable. In two cases with a distinct 
lengthening of one leg, a slight scoliosis was found in the lumbar 
spine which was easily repaired by means of a corresponding 
increase of the length of the other leg by means of elevation of the 
heel. Otherwise no spinal deformities were met -with. In the major- 
ity of cases, the external measuring revealed differences in the 
length of the legs. The values obtained in this way conformed, in 
several instances, badly with those stabilished at the Roentgen 
measurement. The difference in length consisted of a lengthening 
of the fractured leg with the exception of three cases. These three 
showed a remaining shortening of the leg. No pseudarthrosis 
occurred in any of the cases . 

At a Roentgen examination but a year later, only an insignifi- 
cant deformity was found to remain of the femur at the site of the 
Iracture. "When an after-examination was performed after not 
more than 4—5 years after the stay.at the hospital, in the majority 
he cases no trace of the frac.ture was ascertainable by means 
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of Roentgen. As far as the os purum bridge was concerned, an after- 
examination of the oesto-syntbetic material disclosed the first 
signs of fragmentary resorption, becoming sclerotic after one year 
the resorption process being completed after two years. The cerc- 
lage fibres were embedded in the bone in all cases. No atrophy 
of the leg was ascertainable owing to the cerclage. 

Ever since Ollier in 1867 established the occurrence of an in- 
creased growth in length of the leg in children after fractures, this 
has formed the subject of investigations by a number of authors. 
It has been proved that even fairly pronounced shortenings have 
been neutralized within a few years by the growth of the leg. A 
similar growth has been obtained also by experimental stimulation 
of the bone by chemical means foreign bodies etc. Even Ollier 
regarded the cause of this pheuomeuou to he the increased afflux 
of blood wliich was the result of the stimulation process of the leg 
connected with the healing. In spite of the fact that some authors 
have propounded the vieivpoint that this process was of a com- 
pensatory nature and restricted to the site of the fracture later 
investigations by inter alia Levander have clearly demonstrated 
that the cause of the increased growth in length is above all to be 
found in a stimulation with increased afflux of blood to the epi- 
physis. Moreover it has been ascertainable that mainly the distal 
part of the epiphysis is engaged in the added growth with regard 
to, femoral fractures (Bergman, Silverskiold, Blomquist, 
Rxjdstrom). 

The growth in length has varied most considerably from one 
case to another but the average value is among all the authors 
approxinately 1 cm. 

In the present material an increased growth in length has been 
ascertainable in 38 cases (86 per cent). The average value of the 
growth in length is 0.9 cm. The values have otherwise varied 
between 0 — 2 cm. The average value of the groivth in length has 
been found to vary in the different age groups also with regard 
to this material. The natural extension periods of the child set in, 
of course during the first year of life and at the beginning of the 
school age. Theoretically speaking the growth in length should, 
accordingly, be greatest in these very age groups . In the fonowing 
table, the biggest values of growth in length will be found during 
the age of 4 — 8 years while the values of the first years of life and 
the age of 10 — 12 years are low. No cases under one year of age are 
included in the present material. Owing to the smallness of the 
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material, all the values must, naturally, be accepted with the great- 
est caution. However, the figures conform, on the whole, with 
corresponding values given by other authors, a fact which speaks 
in favour of their accuracy. 

Number Average value of 


Ago group Qf cases growt)] in length 

0 — 2 years 4 O.C om 

2—4 ” 12 0.9 ” 

4-6 ” 10 1.2 ” 

6—8 ” 8 ” 

8-10 ” 3 0.9 ” 

10—12 ” 7 0.1 ” 


Ho case in which an increase of the growth in length has not 
occurred has been found in the age group 4 — 6 years, one case 
has been noted in the age group 6—8 years, two in the age group 
2—4 years and not less than three in the age group 10 — 12 years. 
From this it will be seen that therapeutic treatment cannot with 
certainty take into account an increase in the growth in length 
in all cases, and, above all, not in 'the youngest and oldest age 
groups in children. 

The hypothesis of an increased growth in length, as due to the 
hyperemia in the leg connected with the healing process, forms the 
basis of an attempt, on the part of several authors, to establish 
an interrelation-ship between the growth in length and the amount 
of callus. From a theoretical point of Anew, the callus formation 
should, of course, involve an increased supply of blood, like every 
other process of new formation. Thus, the degree of hyperemia 
and with it the growth in length should be proportional to the 
extent of the callus formation. On the other hand, the callus for- 
mation is dependent with regard to its extent on the nature 
of the fracture, the degree of faulty position, etc. Experience has, 
m fact, shown that a fracture with large contacting surfaces 
between the fractural ends, and in a correct position, causes the 
smallest amount of callus. Fractures of this kind should, conse- 
quently, entail a minimum increase in growth. 

As a matter of course, this restricted material will not permit 
the demonstration of any convincing proof of the accuracy of this 
t emy in practice. "Without doubt, also other factors play a part 
la this connection. However, the result of this after-examination 
must, on the whole, be said to confirm the above-mentioned 



584 


EKIK HEDBERG. 


Tims, when 9 cases in which little or no growth in length has 
taken place during the after-course are subjected to examination, 
the following observations will be made. 

8 of these 9 cases were long spiral and oblique fractures and only- 
one was a transverse fracture. In all cases, an exact position of the 
fracture was obtained, primarily or after but a short time, in 4 
instances after operation. 

On the other hand, when the 9 cases are observed in which a 
growth in length exceeds 1.5 cm, 7 of thenoi will be found to con- 
stitute oblique fractures and 3 transverse fractures. In 5 of these 
cases, a shortening of the leg remained during the whole of the 
healing process, and in 1 case a diastasis in the fracture. In the 
remaining 3 cases, slight dislocations ad latus and an angular 
position in the fracture remained. Surgical reduction had been 
performed in only one of these cases. 

It has also been suggested that the growth in length should- be 
due to the method of treatment. The present material offers no 
support for this theory. Assuming that the growth in length is 
dependent on the exactness of the reduction, the smcgical treat- 
ment should then give rise to the least growth in length. However, 
in this connection, the stimulation factor involved in the operation 
itself and in the fixation material should be borne in mind. It 
would, probably, be generalizing too much to look upon the 
growth in length as due to the method of treatment, irrespectively 
of the position of the fracture, the course of the healing, etc. 
It appears more likely that a method which causes an exact posi- 
tion in the fracture by gentle means and within a short time will 
also give rise to the least stimulation of the leg and, accordingly, 
also to the smallest increase in length. 

Summing up, it may be said that the prognosis of femoral frac- 
tures in children is good irrespective of the method of treatment. 
Broadly speaking, the choice in the method of treatment in cbildren 
may be viewed in the same light as -with regard to adults. Adhesive 
traction may be employed to advantage only at a younger age. 
Wire traction may conveniently be applied also to very small 
children. As in the case of adults, the aim of the treatment should 
be to attain, as far as possible, an exact anatomical position in the 
fracture. Surgical treatment should, therefore, be resorted to m 
cases where a conservative treatment fails to produce a satis- 
factory position within a reasonable space of time. As to the thera- 
peutical measures, a shortening in the fracture should not a prion 
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be supposed to be counterbalanced by an increased growth in the 
length of the leg during the after-couise. The increased growth m 
length is not a general occurrence but dependent on a number 
of different factors, such as the age of the child, the nature of the 
fracture, the course of the union, etc. 


Summary. 

The present paper is based on a material comprising 44 cases 
which have been treated for femoral fractures at Kronprinsessan 
Loidsas Barnsjukhus during the years 1937 — 1941. 34 of these 
cases were boys and 10 girls. AH the cases have been subjected to 
after-examination during the spring of 1943. The patients were at 
an age of 1 — -12 years. 

The treatment has consisted of plaster bandages, indirect and 
direct extension, and surgical reduction with or without fixation 
by means of osteo-synthetic material. The plaster bandage is 
shown to lack the pre-requisites of causing good fixation in frac- 
tures of this kind. Indirect extension with adhesive traction* gives 
good results only in the younger ages. Direct extension ivith wire 
traction has been applied to advantage also on very small children. 
Turthermore, no conspicuous risk of complications in connection 
with this treatment seems to occur, provided the necessary pre- 
cautions have been observed. In the majority of cases, extension 
treatment has been supplemented by plaster bandages during the 
after-course. Surgical treatment has been employed in 11 cases. 
In 8 of these surgical cases, osteo-synthesis with os purum has been 
performed and clerclage wdth metal wire in the other three. In 
osteo-synthesis with os purum a very thin bridge has been used 
which has not entirely filled the medullary cavity. Therefore, the 
treatment has had to be supplemented by wire traction. The ad- 
vantage of this method has been good fixation ad axim et latus 
vlthout any risk of disturbing the new formation of bone by the 
filling of the whole medullary ca%T.ty. 

The after-examination has disclosed very good results. Only 
two patients have of their own accord returned owing to slight 
troubles. Another two have complained at the after-examination 
of insignificant troubles after exertion. An increased gro^vth in 
length of the fractured leg was ascertained in 38 cases. The growth 
in length varied between 0—2 cm and wms greatest at the age of 
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4 — 8 years. The result of the after- examination is considered to 
hear out the theory of a dependence of the growth in length of 
the leg on the amount of callus and, indirectly, on the nature of 
the fracture and the exactness of the reduction. 


Zusammenfassmig. 

Der Aufsatz griindet sich auf das Material von insgesamt 44 
5'allen, die in den Jahren 1937 — 41 in der Kxanlienpflegeanstalt 
der Kronprinzessin Lovisa wegen Femurfrakturen behandelt 
wurden. Von dieseii warcn 34 Jungen und 10 Madchen. Samtliche 
Falle sind im Fruhjahr 1943 nachuntersucht warden. Die Patienteu 
waren im Alter von 1 — 12 Jahren. 

Die Behandlung hat in Gipsbandage, indirekter und direkter 
Extension sowie blutiger Reposition mit oder ohne Fixation mit 
Osteosynthesmaterial bestanden. Es zeigte sich, dass der Gips- 
verband keine Voraussetzungen fiir eine gute Fixation bei Frak- 
turen dieser Art hat. Indirekte Extensiousbehandlung mittels 
Pflasterstreckverband gibt nur im zartesten Alter ein gutes 
Besultat. Direkte Extension mittels Drahtstreckverband ist auch 
bei sehr kleinen Kindern mit Erfolg angewendet worden, und es 
scheint kein grdsseres Risiko fiir Komplikationen bei dieser Be- 
handlung vorzuliegen, wenn nur die notige Vorsicht beobachtet 
wird. Die Streokbehandlung ist in den meisten Fallen im Laufe 
der Behandlung mit Gipsverband erganzt worden. Operative 
Behandlung erfolgte in 11 Fallen. In acht von diesen hat man 
Osteosynthes mit Os purum gemacht, in den iibrigen drei mit 
Cerclage aus Metallfaden. Bei Osteosynthes mit Os purum wurde 
ein sehr diinner Knochenspan verwendet, der die Markhdhie nicht 
ganz ausfiillte. Die behandlung hat daher mit Drahtstreckverband 
erganzt werden miissen, Der Vorteil da von ist eine gute Fixation 
ad axim et latus ohne Risiko fiir gestorte Knochenneubildung 
(Ossifikation) durch Ausfiillung der ganzen Markhohle gewesen. 

Die Nachuntersuchung hat ein gutes Ergebnis gezeigt. Nur zwei 
Patienten sind aus eignem Antriebe wegen leichterer Beschwerden 
zuriickgekommen, und weitere zwei klagten bei der Nachunter- 
suchung iiber leichte Beschwerden bei Anstrengung. 

Bin erhohtes Wachstum der Lange des frakturierten Beines 
wurde in 38 Fallen festgestellt. Die Langenzunahme wechselte 
zwischen 0 — 2 cm und war im Alter von 4 — '8 Jahren am grossten. 
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Das Ergebnis der Nacliuntersuchung wird als Stiitze fixr die Teone 
Tiber die Abbangigkeit der Langenzunabme von der Mcnge des 
Eallus und indirekt von der Art der Eraktur und der Exaktheit 
der Eeposition eracMet, 


Besmii6. 

Cette composition se base sur un materiel de 44 cas en total qui 
pendant les annees 1937—41 ont et6 soignes de la fracture fdmorale 
au. Kronprinsessan Lovisas Vardaiistalt. 34 de ces Cas etaient des 
gargons et 10 en etaient des filles. Tous les cas ont ete re-examines 
de nouveau au printemps 1943. L’age des malades variait entre 
1—12 ans. 

Le traitement a consiste de bandage de platre, de 1 ’extension 
directe et indirecte, et ensuite de la reduction cbirurgicale avec 
ou sans fixation a I’aide de materiel d’ostdo-syntbese. II en resulto, 
que le bandage de platre n’a pas des qualites a assurer une bonne 
fixation aux fractures de ce genre. Le traitement d’extension in- 
directe a I’aide d’une traction adbdsive ne donne de bon rdsiiltat 
que dans les ages les plus jeunes. L’extension directe a I’aide d’une 
traction de fil a ete employe avec succes meme cbez les enfants 
tres petits et, si nne precaution necessaire est observee, ne sembie 
pas donner lieu au grands risques aux complications suivant de 
ce traitement. Dans la piupart des cas, le traitement d’extension 
fut complete de bandage de platre clans le cours postoperatif. Le 
traitement operatif fut employe dans 11 cas. Dans 8 de ces cas on 
a fait osteo'syntbese a I’aide d’os purum, dans les 3 restant a 
I’aide de cerclage de fil de metal; a Fosteo-syntbese a Faide cFos 
purum un pont tres fin qui n’a pas completenient rempli la cavite 
moelleuse fut applique. Par consequent, il etait necessaire de com- 
pleter le traitement d’une traction de fil. L’avantage en a ete'une 
bonne fixation ad axim et latus sans risque d’une nouvelle forma- 
tion d’os interrompue par le remplissage de la cavite xnoelleuse 
entiere. 

La re-examiriation a donne un resultat satisfaisant. Pour des 
peines ICgkes, deux malades seulement ont retourne cFeux-mSmes 
et,^ au cours de la re-examination, deux- autres se sont plaints des 
peines legeres que leur causait Feffort. Un accroissement de 
longeur augmentc de la jambe fracturCe fut constate dans 38 cas. 
Cet accroissement varia entre 0—2 ans et fut plus accentue dans 
1 age 4—8 ans. Le resultat de cette re-examination parait supporter 
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la theoxie, que raccroissement de longeur de la jambe depend de la 
quantity de cal et, indirectement, du genre de la fracture et de 
r exactitude de la reduction. 
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